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CHAPTER  I 
INTRODUCTION 

The  Teaching  Situation 

During  the  years  in  which  the  writer  has  been  teaching  Anatony 
and  Physiology  in  schools  of  nursing  various  laboratory  manuals  and 
study  guides  have  been  tried  and  while  in  many  ways  they  have  prov- 
ed excellent  no  one  manual  or  study  guide  has  been  found  to  ade- 
quately meet  the  needs  of  the  students.  Again  the  writer  has  en- 
deavored to  teach  without  a  laboratory  manual  or  study  guide  and 
has  sensed  a  definite  lack  which  needed  to  be  met  in  some  manner. 

In  the  use  of  the  average  laboratory  manual  or  «tudy  guide 
much  of  the  material  is  furnished  the  student  and  it  is  to  be  com- 
pleted by  the  filling  in  of  words  or  phrases  which  are  necessary  to 
complete  the  thought..  Majay  times  students  irtio  have  handed  in  excel- 
lent laboratory  manuals  have  failed  in  the  examination  covering  the 
same  material  and  when  discussing  the  failure  with  the  student  the 
writer  has  been  told  that  the  discrepancy  between  the  work  done  in 
the  laboratory  manual  and  that  done  on  the  examination  was  probably 
due  to  lack  of  concentration  iriiile  completing  the  work  in  the  manual. 
The  writer  has  many  times  observed  students  diligently  working  on 
study  guides  or  manuals  and  at  the  same  time  carrying  on  conversa- 
tions on  totally  different  subjects.  Again  students  have  been  observ- 
ed "swapping"  answers  needed  in  various  sections  of  the  daily  assign- 


ment. 

In  an  attempt  to  eradicate  needless  failures  and  to  stimulate 
more  individual  interest  the  writer  started  to  build  vinits  which 
would  help  the  students  in  their  comprehension  of  the  material  and 
at  the  same  time  arouse  them  to  individual  research  which  would 
take  them  beyond  the  confines  of  the  daily  lesson.  "While  the  writer 
does  not  feel  that  the  units  thus  planned  have  been  a  "cure-all" 
she  does  feel  that  they  have  proved  more  effective  than  the  other 
methods  which  have  been  tried. 

It  is  the  purpose  of  this  study  to  report  several  efforts  at 
unit  organization  and  to  submit  some  evidences  as  to  the  values  ac- 
cruing from  their  use.  Although  these  imits  have  been  built  with 
the  needs  of  a  particular  group  of  students  of  one  school  of  nurs- 
ing in  mind  it  is  the  belief  of  the  writer  that  with  modification 
they  could  be  used  in  other  teaching  situations. 

To  present  a  better  picture  of  the  group  for  which  they  have 
been  planned  the  teaching  situation  of  the  school  in  which  they 
have  been  used  will  be  briefly  reviewed. 

Candidates  for  this  school  of  nursing  must  be  between  the  ages 
of  eighteen  and  thirty-five  and  in  good  general  health.  They  must 
have  graduated  from  a  standard  class  A  4-year  high  school  or  its 
equivalent,  and  must  have  completed  fifteen  units  which  have  met  the 
graduation  requirements  of  the  individual  high  school  and  must  be  as 
follows s 
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Prescribed  Group:  (half  xrnits  will  be  accepted  only  in  Science, 
United  States  History  and  Civics,  or  United  States  History  and  Civil 
Government ) 

6  Units 

English  (only  3  imits  of  credit  are  allowed  for 

4  years  work  in  English)  3  Units 

History  (any  high  school  unit  of  History)  1  Unit 

Mathematics  (Arithmetic  1  unit.  Algebra  1  unit. 
College  Review  Mathematics  1  unit  or 
Geometry  1  unit  2  Units 

or 

Sciences  (General  Science  or  Biology  1  unit,  or 

1  unit  from  the  following  listj  Hygiene, 
Astronomy,  Chemistry,  Geology,  Physics, 
Physiology  2  Units 

Note  I  1  Unit  of  Mathematics  and  one  of  Science 
are  not  accepted  in  this  group. 

Limited  Electivesj  (half  units  will  be  accepted  in 

Sciences  only)  6  Units 

Foreign  Modern  Language  2, 3, or  4  Units 

Greek  or  Latin  2, 3, or  4  Units 

Mathematics  (except  Bookkeeping  1,2, 3, or  4  Units 

Bookkeeping.        •   1  Unit 

Science..  ..1,2, 3, or  4  Units 

Astronoiny,  Biology,  Botany,  Chemistry,  General 
Science,  Geology,  Hygiene,  Physical  Geography, 
Physics,  Physiology,  Zoology. 

Social  Studies   1  Unit 

Civics,  Civil  Government,  Economics,  History 
(any  high  school  unit  of  History),  Problems 
in  Democracy. 

Commercial   1  Unit 

Commercial  Geography,  Stenography  (including 
Typewriting),  Commercial  Law. 

Practical  Arts   1  Unit 

Clothing,  Cooking,  Domestic  Science,  Dressmaking, 
Foods,  Home  Economics,  Housekeeping,  Sewing. 
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Free  Electivesj  (these  may  consist  of  any  work  which  the  high 
school  accepts  as  meeting  its  graduation  re- 
quirement. Half  units  will  be  accepted)    1  Unit 

Preference  is  given  to  older  students  who  have  had  academic 
work  beyond  high  school,  preferably  in  a  senior  or  junior  college, 
and  it  is  interesting  to  note  that  each  year  more  of  our  students 
are  from  this  group. 

From  these  requirements  of  the  school  it  will  be  noted  that 
we  endeavor  to  carefully  select  our  students  and  give  preference 
to  more  advanced  education.  In  addition  to  these  educational  re- 
quirements each  student  is  given  a  battery  of  test  which  show  gen- 
eral intelligence,  aptitudes,  personality  et  cetera. 

While  there  has  been  an  increase  in  the  number  of  students  enter- 
ing from  junior  and  senior  colleges  there  is  still  a  large  percentage 
of  our  students  who  come  to  us  directly  from  high  school  at  the  age 
of  eighteen.  This  makes  for  variance  in  scholastic  standing  from  the 
very  outset  of  their  training.  It  is  the  belief  of  the  writer  that 
this  difficulty  has  been  better  met  by  the  use  of  the  unit  assignment 
which  meets  the  minimvmi  requirements  yet  gives  the  more  advanced  stu- 
dent suggestions  for  further  research  which  will  be  of  value  in  her 
later  courses. 

Objectives  of  the  Course 

Central . — 

1.  To  gain  an  xmder  standing  of  the  hximan  body  in  its  relation- 
ship to  its  environment,  viewing  it  in  its  integrated  activ- 
ity. 
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2.  To  understand  that  this  integrated  activity  is  only  brought 
about  by  complete  physiological  harmony  which  is  the  result 
of  the  perfection  of  the  anatomical  structure  of  the  body# 

3.  To  master  the  basic  knowledge  of  the  structure  of  the  hu- 
man body,  learning  wherein  the  fvinction  of  each  part  influ- 
ences the  action  of  the  whole. 

4«  To  80  know  the  structure  and  function  of  the  normal  that 
one  will  be  able  to  appreciate  deviations  which  are  symp- 
toms of  disease* 
5.  To  be  alert  to  possibilities  for  teaching  or  applying  phy- 
siological principles  in  relation  to  nursing  care  or  to  per- 
sonal hygiene. 
Cone  omitant « — 

1.  To  realize  with  the  Psalmist  that  "we  are  fearfully  and  won- 
derfully made"  and  to  see  behind  it  all  the  work  of  the 
Creator. 

2.  To  gain  more  wholesome  attitudes  towards  bodily  functions, 
especially  that  of  reproduction. 

3.  To  stimulate  an  interest  in  the  individual  study  that  through 
out  their  careers  they  will  be  keenly  alive  to  the  constant 
research  which  is  being  done  and  through  it  develop  a  better 
understanding  of  the  human  body. 

Diagnostic  Biological  Science  Examination 
This  test  was  built  chiefly  for  the  purpose  of  determining  the 
amount  of  biological  science  information  which  the  students  possess^- 
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on  entrance  to  the  school  of  nursing.  Because  the  writer  also 
teaches  microbiology  the  test  was  planned  to  cover  both  fields. 

Section  IV  was  included  by  the  writer  to  see  what  practical 
transfer  individual  students  were  able  to  make  from  previous  lan- 
guage study. 

The  results  of  this  test  will  be  recorded  in  Table  I. 

Name  t  

Last  First  Middle 

Age  I  

years  months 

High  Schools  attended} 

1.    

Name  City  Number  of  years 

2.      

Name  City  Niamber  of  years 

Note  I  Underline  the  name  of  the  school  from  which  you  graduated  and 
give  the  date. 

Post-Graduate  Courses} 

1.      

Name  of  School  City  Courses  taken 

2.    

Name  of  School  City  Courses  taken 

Normal  School} 

Name  of  School  City  Courses  taken 

Jxmior  College} 

\  

Name  of  School  City  Number  of  years 

Senior  College} 


Date} 
Date  of  birth} 


Name  of  School 


City 


Number  of  years 


Science  Preparation 

Nvimber  of     High      Post  Grad-     Normal  College 
years       School       uate  School 

General  Biology        _______  —   

Botany          

Zoology           

Comparative  Anatomy  ___________       

Human  Anatomy  ______     ______     _________     ______  ______ 

Hiysiology    ______       

Ifygiene           

Bacteriology           

Microbiology          ______ 

Language  Preparation 

Number  of     High      Post  Grad-      Normal  College 
years       School       uate  School 

Latin  _________    _______     ________  _______ 

French  ________         

Spanish  ________        ________ 

Italian           

I.  TRUE  OS  FALSER  If  the  statement  is  true  place  a  plus  sign  (/)  in 

front  of  the  number  of  the  statement.  If  false, in 

any  way, place  a  zero  (O)  in  front  of  the  number  of 
the  statement.  If  you  do  not  know  whether  or  not  it 

is  correct  please  do  not  guess  but  leave  it  blank. 

0      1.  Direct  cell  division  is  called  mitosis. 

0      2.  Protoplasm  is  the  inactive  part  of  the  cell. 

/     3.  Cytoplasm  is  the  name  given  to  protoplasm  outside  the  nucleus. 
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/    4»  Chlorophyll  is  the  substance  which  causes  plants  to  be  green 
in  color* 

/  5.  The  action  of  chlorophyll  and  light  in  producing  carbohydrates 
in  green  plants  is  called  photosynthesis. 

/  6.  The  chromatin  material  within  the  nucleus  divides  into  chromo- 
somes. 

/    7.  A  parasite  lives  upon  a  living  host. 

0  8.  Bacteria  can  not  reproduce  asexually. 
/    9.  Mold  is  a  fungi. 
0  10.  All  bacteria  are  harmful. 
/  11.  Yeast  reproduce  by  budding. 

/  12.  Amoeba  are  able  to  move  from  one  place  to  another  by  means  of 

pseudopodia. 
/  15.  Paramecivim  is  a  common  type  of  protozoa. 
0  14.  A  virus  and  a  bacterium  are  the  same. 
^  15.  Pasteiur  disproved  the  theory  of  spontaneous  generation. 
/  16.  The  centrosome  is  necessary  in  mitosis. 
/  17.  A  group  of  like  cells  are  called  tissue. 

/  18.  Respiration  means  the  intake  of  oxygen,  its  combination  with 
food-releasing  energy  and  the  giving  off  of  waste  gases. 

/  19.  Bone  formation  is  proceeded  by  temporary  cartilage  cells  which 
later  deposit  mineral  matter  and  become  bone. 

0  20.  Marrow  is  found  only  in  the  long  bones. 

^  21.  All  vertebrates  have  an  internal  skeleton  of  bone  and  cartilage < 
/  22.  Mineral  salts  are  essential  in  the  formation  of  bone  and  teeth. 
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0  23»  In  pasteurisation  of  milk  the  milk  is  boiled  for  five  minutes. 
/  24»  There  are  three  types  of  muscle  tissue;  striated,  non-striated, 

and  cardiac. 
0  25.  There  is  only  one  kind  of  blood  cells. 
/  26.  The  heart  is  located  in  the  mediastinal  cavity. 
0  27.  Arteries  always  carry  blood  to  the  heart. 
/  28.  Arterioles  and  venules  are  connected  by  capillaries. 
/  29.  The  heart  is  divided  into  right  and  left  sides. 
^  50.  The  brain  receives  arterial  blood  by  means  of  aji  anastomosis 

located  at  the  base  of  the  brain  known  as  the  Circle  of  Willis. 
/  31.  Hemogloblin  is  found  in  the  red  blood  cells. 
/  32.  Hemogloblin  is  a  conjugated  protein. 
^  33.  The  Thyroid  gland  is  eui  example  of  a  duct  gland. 
0  34.  The  liver  may  be  removed  without  \mdo  effect  on  the  patient. 
/  35.  The  skin  is  a  type  of  epithelial  tissue. 

/  36.  The  organs  of  reproduction  in  the  female  are  found  within  the 

pelvic  cavity. 
/  37.  The  lungs  are  located  in  the  thoracic  cavity. 

/  38.  The  central  nervous  system  consists  of  the  brain  euid  spinal  cord. 

/  59.  The  cerebrum  is  the  largest  part  of  the  brain  and  has  to  do  with 
conscious  activity. 

/  40.  Histology  is  the  microscopic  study  of  tissues. 

0  41.  Lateral  curvature  of  the  spine  is  called  lordosis. 

0  42.  Prenatal  and  postnatal  circulation  are  identical. 

/  45.  Lymph  nodes  act  as  filters  thereby  protecting  the  body  from  bac- 
terial invasion. 
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0  44«  The  bones  of  an  infant's  skull  are  completely  ossified  at 
birth. 

/  45.  Vitamins  are  organic  food  substances  essential  for  growth  and 

noirmal  metabolism* 
0  46.  We  breathe  in  pure  oxygen  and  exhale  ccrbon  dioxide, 
/  47.  The  aorta  is  the  main  trunk  of  the  arterial  system. 
/  48.  Impulses  from  the  vagus  nerve  inhibit  cardiac  action. 
0  49.  A  person  with  myopia  is  far-sighted, 

0  50.  The  greater  amount  of  digestion  takes  place  in  the  stomach. 

II.  COMPLETIOK:  In  the  following  statements  a  word  or  phrase  has  been 
omitted  where  each  numbered  blank  appears.  Indicate 
that  you  know  the  omitted  words  or  phrase  by  writing 
them  in  the  numbered  blanks  on  the  right  side  of  the 
page.  Be  svire  the  numbers  match.  Do  not  guess. 

1.  The  liquid  part  of  blood  is  called  (l).  l.  plasma  

2*  The  science  dealing  with  the  study  of  animals  is 

called  (2).  2.  zoology 

3.  (3)  is  the  science  of  the  function  of  living 

organisms.  5,  physiology 

4.  Several  organs  whose  functions  are  closely  re- 
lated make  up  a  (4).  4.  system 

5.  The  normal  pulse  rate  is  about  (5)  per  minute.  5.  70-80  


6.  (6)  has  been  called  the  "Father  of  Bacteriology".    6.  Pasteur 

7.  Malaria  is  a  disease  caused  by  (7)  which  is  car-      7.  an  ameba 
ried  by  a  (8)  which  acts  as  an  intermediary  host,    8,  mosquito 

8.  The  vmit  of  structure  of  the  human  body  is  the  (9). 9.  cell 
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9,  The  emotional  and  mental  centers  are  thought 


(frontal  lobe) 
10.  cerebrxjm 


to  be  in  the  part  of  the  brain  known  as  the  (10)«11.  cranial 

10.  The  brain  is  found  in  the  (ll)  portion  of  the       12.  dorsal  

(IE)  caviiy.  13.  genes  

11.  Hereditary  oharacteristios  are  thought  to  be         14.  chromosomes 

as  reserve 

carried  in  the  (13)  which  are  found  in  the  (14).  15.  food  supply 

for  protection 

12.  Adipose  tissue  functions  (15)  and  (16).  16.  to  retain  heat 


13.  Carbohydrates  furnish  (17)  and  are  stored  in 
the  liver  in  the  form  of  (18). 

14.  The  most  in^ortant  class  of  foods  for  the 
building  and  repair  of  tissue  is  (19). 

15.  Calcium  metabolism  is  controlled  by  the  (20) 
glanda. 

16.  Metabolism  is  divided  into  tvro  stages  called 
(21)  and  (22), 

17.  Insulin  is  a  hormone  of  the  (23)  and  functions 
in  the  metabolism  of  (24). 

13«  The  liver  is  an  example  of  a  (25)  gland. 

19.  The  pituitary  gland  is  located  (26). 

20.  The  ovaries  and  testes  are  known  as  (27)  and 
function  in  (28). 

21.  The  vagina  is  an  external  organ  of  (29)  in  the 
(30). 

22.  The  \miting  of  a  mature  ovum  and  sperm  is 
called  (31). 


17 .  heat  and  energy 

18.  glycogen 

19.  proteins 

20.  parathyroid 

21.  sjiabolism 


22.  catabolism 

23.  pancreas 

24.  carbohydrates 

25.  duct  

at  base  of  brain 

26.  in  skull 

27.  gonads 

28.  reproduction 

29.  reproduction 

30.  female  

31.  fertilization 
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23.  The  one  exception  in  post  partum  life  where  an 
artery  carries  venous  blood  is  the  (32)  artery. 

24.  The  three  primary  germ  layers  af  the  embryo  are 
known  as  the  (33),  (34),  and  (36). 

25.  "When  white  blood  cells  ward  off  infection  by 
ingesting  bacteria  they  are  known  as  (36). 

26.  The  blood  circulation  was  discovered  by  (37) 
an  English  physician. 

27.  Leetiwenhoek  called  alllmicroscopic  creatures 
(38)  because  he  thought  they  belonged  to  the  (38) 
kingdom. 

28.  Bacteria  which  require  03cygen  to  live  are  called 
(40). 

29.  Disease  producing  bacteria  are  called  (41). 

30.  Short  hair-like  projections  surroxinding  a  cell 
which  aid  in  locomotion  are  called  (42). 

31.  Modern  vaccination  for  smallpox  was  discovered 
by  (43). 

32.  There  are  usually  three  objectives  on  a  micro- 
scope, called  (44), (45)  and  (46). 

33.  A  Gram  positive  organism  is  one  which  (47). 

34.  False  motility  seen  in  hanging  drop  preparations 
is  known  as  (48). 

35.  "When  classified  according  to  shape  there  are 
three  main  classifications  of  bacteria;  (49), 

(60),  and  (61). 


32.  pulmonary 

53.  ectoderm 

34.  mesoderm 

35.  entoderm 


56.  phagocytes 

37 .  William  Harvey 

38.  animalcues 


39.  animal 


40.  aerobes 


41.  pathogens 

42.  cilia 

43.  Jenner  

44.  low  power 

45.  high  power 

46 .  oil  iiraaersidn 
retains  the 

47.  first  stain 

48 .  Brownian  moti on 

49.  cocci 


50.  bacilli 


61.  spirilla 
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III,  MULTIPLE  CHOICE I  Below  are  a  number  of  incomplete  statements 

which  may  be  completed  by  any  one  of  four 
possible  answers.  Only  one  answer  is  scien- 
tifically correct;  the  other  two  are  part- 
ially or  completely  incorrect.  After  care- 
ful study  check  the  one  which  you  believe 
to  be  correct.  De  not  guess. 


1.  The  "sunshine  vitamin"is  called  vitamin 


2.  Absorption  of  food  takes  place  largely 

in  -Uie 

3.  ......acid  is  found  in  the  gastric 

juice. 

4.  The  chief  function  of  the  gallblader 

5.  Pepsin  is  an  enzyme  found  in  the 

6.  The  enzyme  found  in  the  saliva  is 


7.  Food  substances  reach  the  liver  by  m 
means  of  the 

8.  A  diet  of  polished  rice  causes  a 

deficiency  in 


A   

B   

K   

stomach 
liver 

small  intestines  x_ 

large  Intestines  


acetic 
sulfuric 
hydrochloric 
dilute  HCl 

store  bile 

secrete  bile 
store  sugar 
drain  the  liver 


mouth 

pejicreatic  juice  

bile   

gastric  juice  x 


renin 
lipase 
ptyalin 
trypsin 

hepatic  artery 
portal  tube 
aorta 
lymph 

vitamin  A 
vitamin 
vitamin  C 
vitamin  D 


9.  The  intestines  are  held  in  place  by  the 


10.  The  trunk  is  divided  into  tnro  main 
cavities  by  the 

II*  The  female  reproductive  cell  is 
matured  in  the 

12*  The  thyroid  gland  functions  in 


13*  The  medulla  oblongata  is  part  ef  the 


14*  A  synapse  is  found  in  the  ....system. 


15.  Reflex  action  takes  place  in  the 


16.  The  bone  of  the  upper  arm  is  called 
the 

17.  A  oompo\md  fracture  is  one  in  vriiich 
the  bone  is 

18.  Hemogloblin  is  found  in 


omentum 
diaphragm 
me  sentary 
peritoneum 


ribs 

vertebrae 
diaphragm 
plurae 


ovary 

adrenal  gland 

uterus 

testicle 

digestion 
assimilation 
respiration 
metabolism 


intestines 

brain 

heart 

spinal  cord 


muscular 
skeletal 
endocrine 
nervous 


cord 

cerebrum 

cerebellum 

midjjrain 


radius 
ulna 
humerus 
femur 


splintered 
cracked 
bruised 
protruding  thru 
the  skin 


white  blood  cell 
red  blood  cells 
blood  plasma 
platelets 
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19.  The  chief  fimction  of  white  blood  cells 
is  te 

20.  If  blood  spurts  from  a  wound  at 
rythmic  intervals  it  is  coming  from 

21*  The  normal  body  temperature  is  ^  , , , 


carry  oxygen   

aid  in  clotting  

combat  infection  x 


22*  Bacteria  are  classified  as 


23,  Certain  forms  of  bacteria  produce 
spores  for 

24*  The  bacillus  tuberculosis  was  dis- 
covered by 

25.  Immunity  brought  about  by  having  had 
the  disease  is  called 

26.  A  disease  constantly  present  to  some 
degree  in  a  commiani'ty  is  called 

27.  A  substance  which  is  common  to  all 
cellular  life  is 

26.  Plants  are  dependant  upon  for 

their  supply  of  nitrogen. 


carry  hemobloblin  


a  vein 

a  capillary 

an  artery 

a  lymph  vessel 


100®  F 
35  C 
98.6®  F 
40.5  C 


unicellular 

animals 

unicellular 

plants 

inorganic 

substances 

viruses 

protection 
reproduction 
virulence 
food  supply 

Leeuwenhoek 
Koch 
Fasteur 
Lister 


natural   

active  acquired x 
passive  acquired 
racial 


epidemic 
sporadic 
endemic 
pandemic 

cytoplasm 
linin 
nucleus 
protoplasm 

the  soil 
the  rain 
the  air 

organic  material 
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IV.  MATCHING t  In  the  space  before  the  word  in  "ttie  left-hand  column 
place  the  number  of  the  word  or  phrase  in  the  right- 
hand  column  trtiioh  best  defines  the  word. 


6 

Osseous 

1. 

Straight  muscle  of  the  abdomen. 

12 

Costae 

2. 

Stiffness  of  muscles  after  death 

15 

Cardiac 

3. 

The  outer  membrane  of  the  heart 

10 

Periosteum 

4. 

Covering  of  the  head 

8 

^jrpodermic 

5. 

That  which  stretches  out 

4 

Epicranial 

6. 

Pertaining  to  bone 

19 

Endoneuritim 

7. 

Movement  towards  the  body 

14 

Leva  tore  3  costarvtm 

8. 

Under  the  skin 

17 

Anaerobic 

9. 

Living  only  in  the  presence  of  oxygen 

2 

Rigor  Mortis 

10. 

Outer  covering  of  bone 

21 

Extensors 

11. 

Between  the  ribs 

16 

Abduction 

12. 

Ribs 

9 

Aerobic 

13. 

Inner  lining  of  bone 

10 

Pericardium 

14. 

Muscle  which  raises  the  ribs 

11 

Intercostal 8 

15. 

Pertaining  to  the  heart 

13 

Endo  steum 

16. 

Movement  away  from  the  body 

1 

Abdominus  rectus 

17. 

Living  without  oxygen 

20 

Ossicles 

18, 

Bone  marrow 

19. 

Connective  tissue  of  the  nervous 

system 

20. 

Small  bones  of  the  ear 

21. 

Function  in  straightening  a  part 

22. 

A  type  of  muscle  tissue 

CHAPTER  II 

UNIT  I.  THE  BODY  IN  ITS  ENTIRETY 
(Tentative  time  allotment,  eight  to  ten  hours) 

General  Statement  of  the  Unit 
In  the  study  of  human  anatomy  and  physiology  the  center  of  in- 
terest is  the  activity  of  the  individual  as  ail  entity,  but  to  under- 
stand the  body  in  its  entirety  it  is  necessary  to  know  the  structural 
parts  and  their  relationship  to  the  whole.  The  basic  structural  unit 
of  the  body  is  the  cell  which  in  itself  is  a  complicated  structure. 
Tissues  are  but  specialized  cell  groups  which  when  associated  in  per- 
forming some  special  function  compose  an  organ*  Likewise  organs 
closely  associated  with  each  other  in  carrying  on  the  same  function 
are  called  systems.  These  organs  eind  systems  are  interdependent  and 
Integration  is  necessary  for  continued  survival  and  function* 

The  Unit  Assignment 
A*  Introductory  period  for  lecture  and  discussion  including 
!•  Brief  summary  of  historical  development 
2*  The  necessity  for  a  knowledge  of  anatojsy  and  physiology 

3.  Consideration  of  basic  definitions 

4,  General  plan  of  the  body  as  demonstrated  in  charts  and 
models 

a*  Cavities  and  organs  located  within  them 
b.  Regions  of  the  body 

-  17  - 
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o.  General  anatomioal  terms 
B*  Lsoture  with  discussion  of  protoplasm  and  the  cell  (only 

the  animal  cell  will  be  studied  in  this  olass  as  the  plant 

cell  will  be  studied  in  microbiology) 
C.  Lsoture  and  group  discussion  of  embryology  using  charts  and 

specimens  of  embryos  which  show  development  at  different 

staget.  of  gestation 
D«  Suggestions  for  individual  study  and  investigation 

1.  Using  the  charts  and  models  can  you  quickly  locate  the 
Tarious  body  cavities  and  identify  the  organs  located 
within  them? 

a*  Which  organs  although  listed  as  pelvic  organs  may  be- 
come abdominal  organs?  What  is  the  reason  for  this? 

b.  Are  the  reproductive  organs  of  both  the  male  and  fe- 
male located  in  the  pelvis? 

o.  Would  you  expect  a  kidney  operation  to  be  performed 
through  an  abdominal  or  dor sal- lumbar  incision?  Why? 

2.  Study  of  the  animal  cell 

a«  General  directions  will  be  given  in  the  laboratory  for 
the  use  and  care  of  the  microscope* 

b»  Cultures  of  paramecia  and  amebae  will  be  available  in 
the  laboratory  and  assistance  will  be  given  with  the 
preparation  of  a  hanging-drop  slide  and  focusing  of  the 
microscope.  Note  carefully  the  activities  of  these  un- 
icellular organisms  under  the  microscope  and  check  your 
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findings  with  one  of  the  laboratory  reference  books 
to  make  sure  that  you  understand  what  you  are  observ- 
ing. 

e.  Special  things  to  note  concerning  the  paramecia 

(1)  Do  they  seem  to  have  a  purposeful  or  aimless 
movement? 

(2)  Can  the  cilia  be  seen?  llVhat  are  their  purpose? 

(3)  Draw  a  quiescent  organism. 

(4)  Prepare  a  second  hanging-drop  by  first  placing 
a  suspension  of  India  ink  on  a  slide  and  add  a 
drop  of  the  material  containing  the  paramecia* 

(a)  Is  there  any  activity  on  the  part  of  the  Par- 
amecium to  ingest  the  ink? 

(b)  If  the  ink  is  ingested  is  there  any  expulsion? 
d»  Special  things  of  interest  in  the  study  of  the  amebae 

(1)  How  does  the  movement  of  the  amebae  vary  from 
that  of  the  paramecia?  Wiat  do  we  call  the  type 
of  motion  found  in  the  amebae?  Do  any  of  the  body 
cells  have  this  type  of  movement? 

(2)  Do  you  note  ar^r  activity  in  the  amebae  which  would 
suggest  the  ingesting  of  food?  Is  it  similar  to 
that  of  the  paramecia? 

(3)  Draw  a  quiescent  organism. 

e.  How  would  you  compare  the  activities  of  these  unicell- 
ular organisms  with  higher  forms  of  animal  life? 
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3.  Study  mitosis  from  the  microscopic  slides  available  in 
the  laboratory  and  check  your  findings  with  references 
to  be  sure  that  you  have  a  clear  voider  standing  of  yoiu* 
observations. 

a.  From  your  observation  of  the  microscopic  slides  which 
show  the  various  stages  of  mitosis  what  would  you  con- 
sider the  function  of  the  centrosome? 

b.  Why  are  the  two  daughter  cells  identical? 

0.  KWiat  would  you  conclude  is  responsible  for  inherited 
characteristic  s  ? 

d.  How  important  would  you  conclude  inheritance  to  be  in 
the  life  of  an  individual? 

4,  Make  a  brief  study  of  embryologioal  development  using  avail- 
able charts,  references,  microscopic  slides,  and  preserved 
specimens* 

A*  Make  a  drawing  of  the  spermatozoon  as  seen  vinder  the 
microscope,  and  the  ovum  as  seen  within  the  mature  fol- 
licle of  the  ovary. 

b.  Why  does  the  ejaculation  of  the  male  contain  so  many 
spermatozoa  when  nature  has  only  one  ovum  matured  at 
a  time? 

e.  How  does  the  ovum  protect  itself  from  being  fertilized 
by  more  than  one  spermatozoon? 

d.  If  both  male  and  female  sex  cells  contain  forty-eight 
chromosomes  how  is  it  that  the  zygote  has  only  twenty- 
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four  pair  of  chromosorass? 
d.  What  is  the  relation  between  sex  chromosomes  and  sex 

determination? 
f.  What  is  meant  by  segmentation? 

g«  What  is  the  importance  of  the  ectoderm,  mesoderm,  and 
entoderm? 

h.  What  part  does  the  hiiman  mother  play  in  the  protection 
and  nourishment  of  the  fetus  during  gestation? 
5*  From  microscopic  slides  and  references  study  briefly  the 
various  types  of  connectiv^e  tissue,  except  osseous  which 
will  be  studied  with  Unit  II, 

a.  What  is  the  similarity  and  difference  in  various  types 

of  connective  tissue? 
b«  Sketch  the  various  types  of  connective  tissues  from 

microscopic  slides, 

c.  Vfhy  is  areolar  tissue  a  factor  in  disease? 

d.  What  relation  has  adipose  tissue  to  the  tolerance  of 
heat  and  cold?  Why? 

E,  A  one-hour  final  examination  will  be  given  on  Unit  I, 

Unit  I  Pinal  Examination 

A,  TRUE  OR  FALSE:  Read  the  statement  over  carefully  and  if  in 

any  way  false,  place  a  zero  (o)  before  the 
number  of  the  statement.  If  true  leave  unmarked, 

0  1,  Systemic  anatony  is  a  study  of  the  regions  of  the  body, 

0  2,  Physiology  deals  with  the  study  of  the  structure  of  the  body. 
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3.  A  fundamental  knowledge  of  anatony  is  necessary  for  the  xm- 
der standing  of  hygiene. 

4.  Pathological  anatomy  has  to  do  with  diseased  structures. 

5.  The  cytoplasm  is  the  part  of  the  cell  surrounding  the  nucleus. 
6«  Protoplasm  is  essential  to  all  life. 

0  7.  A  body  cell  is  capable  of  carrying  on  an  independant  ex- 
istence. 

0  8»  Ml  cells  are  alike  in  shape  and  size. 

9*  Water  is  the  most  abundant  constituent  of  cells. 

10.  Many  unicellular  organisms  have  motility  due  to  tiny  pro- 
cesses of  the  protoplasm  called  cilia. 

11.  Direct  cell  division  is  called  mitosis. 

012.  The  centrosome  has  no  special  function  in  mitosis. 

13.  The  chromatin  material  is  found  within  the  nucleus  of  the  cell. 

14.  The  chromosomes  are  responsible  for  the  carrying  on  of  hered- 
itary characteristics. 

15.  In  mitosis  the  chromosomes  divide  lengthwise  and  the  daughter 
cells  each  receive  one  half  of  the  chromosome. 

16.  The  number  of  chromosomes  is  constant  for  the  members  of  a 
species  but  varies  for  different  species. 

17.  A  mature  ova  contains  only  24  chromosomes. 

18.  The  circulation  of  a  unicellular  organism  consists  of  a  "stream- 
ing" of  the  protoplasm  within  the  cell  by  means  of  which  the 
nutritive  material  and  o:^gen  is  distributed  to  all  parts  of 
the  cell. 
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0  19.  Body  cell  may  carry  on  an  existence  without  oxygen. 

20.  Ameboid  movement  is  frequently  called  pseudopodia. 

21.  iLn  ameba  is  an  example  of  a  unicellular  animal  organism. 

22.  The  male  functional  germ  cell  is  called  a  spermatozoon. 

23.  The  Graafian  follicle  is  a  sac  which  contains  the  ripened 
ovxmi. 

24.  Fertilisation  us\aally  takes  place  in  the  fallopian  tube. 

25.  The  cell  may  be  termed  the  unit  of  structure,  function  and 
development  of  the  organism. 

26.  A  tissue  is  composed  of  like  cells  and  intercellular  mater- 
ial. 

0  27.  The  cells  in  tissue  may  be  called  the  matrix. 

28.  Connective  tissue  vary  in  the  amount  and  "type  of  intercellular 
material. 

29.  The  blood  is  classified  as  liquid  tissue. 
0  30.  Reticular  tissue  is  foimd  in  muscles. 

0  31.  Disease  may  spread  from  one  part  of  the  body  to  another  be- 
cause of  adipose  tissue. 

0  32.  The  mesoderm  is  the  outer  layer  of  cells  in  the  formation  of 
the  early  embryo. 

33.  The  term  coelom  is  another  name  for  the  body  cavity. 

34.  The  section  of  the  body  which  contains  the  vertebrae  is  called 
the  dorsal  cavi-ty. 

0  35.    The  diaphragm  is  a  bony  structure  separating  the  thoracic  and 
abdominal  cavities.   
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36.  The  pelvic  cavity  may  be  subdivided  into  the  greater  or  false 
and  the  lesser  or  true  pelvis. 
 ^37,  In  describing  the  anatomical  position,  the  body  is  consider- 
ed to  be  in  an  erect  position  with  the  face  towards  the  ob- 
server and  the  arms  at  the  side  with  the  palms  of  the  hands 
turned  forward. 

0  58.  The  liver  is  located  on  the  left  side  of  the  abdominal  cavity. 

 ^39.  The  right  lung  is  shorter  and  broader  than  the  left  Ixmg. 

 ^40.  The  lungs  are  protected  by  membranes  called  plurae. 

 41.  The  aorta  passes  through  the  diaphragm. 

0  42.  The  tremsverse  colon  is  part  of  the  small  intestines. 

 43.  The  term  viscera  is  applied  to  the  organs  within  the  body 

cavity. 

0  44.  The  eyes  are  located  in  the  buccal  cavily. 

45.  The  brain  is  found  in  the  cranial  cavily. 

46.  Systems  are  composed  of  organs  whose  functions  are  inter- 
related. 

0  47.  Metabolism  is  divided  into  two  phases,  the  telophase  and  the 
metaphase. 

B.  COMPLETION >  Complete  the  following  statements  by  placing  the 

word  or  phrase  which  best  completes  the  thought  in 
the  space  at  the  right  of  the  page.  Be  sure  that 
the  numbers  match. 

1.  Anatomy  belongs  to  the  group  of  sciences  known  as  (l).  1.  biolg>fy 

2.  The  study  of  microscopic  anatoiny  is  called  (2).  2.  histology 

3.  The  term  periphery  pertains  to  the  (3)  of  the  body 

or  an  organ.  3.  outer 
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4»  The  anatomical  name  for  the  chest  is  the  (4). 

5,  (6)  tissue  acts  as  padding  around  joints. 

6,  The  body  is  divided  into  right  and  left  halves 
by  means  of  the  (6)  plane. 

7,  The  head  end  of  the  body  is  spoken  of  as  (7)  or      7.  cranial 
(8),  while  the  lower  end  of  the  body  is  referred    8«  superior 


4«  thoracic  cavity 

5.  adipose 

6.  sagittal 


to  as  the  (9)  or  (lO)  portion. 


9.  caudal 


10.  inferior 


11.  fertilization 


12.  uterus 


13.  pelvis 


sex  chromo- 

14.  somes  

15.  identical 

16.  different 


8.  Impregnation  of  the  ovum  by  the  speirmatozoon 
is  called  the  (ll)« 

9.  The  human  embryo  is  nurished  and  protected  in 
the  (12)  which  is  located  in  the  (13). 

10.  Determination  of  sex  is  thought  to  be  due  to 
the  difference  in  the  (l4)  of  the  male  and 
female.  Those  of  the  female  are  thought  to  be 
(15)  while  those  of  the  male  are  (16).   

11.  The  transmission  of  potential  characteristics 

of  the  parents  to  their  children  is  called  (17).  17.  heredity 
These  potential  characteristics  are  carried  in      18.  genes 
the  (18)  which  are  found  in  the  (19).  19.  chromosoi 

12.  All  of  the  structures  of  the  body  are  develop-  20.  ectoderm 
ed  from  the  three  layers  of  cells  of  the  em-  21.  mesoderm 
bryonic  tissue,  known  as  (20), (21),  and  (22). 

13.  The  skin  and  its  appendages  are  derived  from 
the  (23)  layer  of  cells. 


22.  entoderm 


(outer) 
23.  ectoderm 


14.  After  the  fourth  mounth  the  embryo  is  called  (24)24.  a,  fetUs^ 


15,  The  nine  systems  of  the  body  are  the  (25), 
(26),  (22),  (28),  (29),  (30),  (31),  (32) 
and  (33). 


C,  NAME  THE  ORGANS  OF  TH3t 

Thoracic  Cavily  Abdominal  Cavity 


26 

25«  skeletal 

26 «  muscular 

27,  circulatory 

28 >  digestive 

29 «  respiratory 

30 ♦  excretory 

31 »  endocrine 

32.  reproductive 

33.  nervous  

Pelvic  Cavity 


D.  Discuss  in  detail  the  benefits  which  the  nurse  should  gain  from 
a  study  of  anatoicy  and  physiology  in  her  freshman  period. 


CHAPTBR  III 

UNIT  II.  BODILY  ACTIVITY  IN  ITS  ADAPTATION  TO  ITS  ENVIRONMENT 
(Tentative  time  allotment,  fifteen  to  tvrenty  hours) 

General  Statement  of  the  Unit 
In  this  unit  the  skeletal  and  muscular  systems  will  be  con- 
sidered with  the  intention  of  developing  a  fundamental  concept  of 
the  adaptation  of  the  body  to  external  environment  by  means  of  the 
bony  framework  of  the  body  and  the  skeletal  muscles. 

The  Unit  Assignment 
A.  The  skeletal  system  (tentative  time  allotment,  eight  to 
ten  hours)  This  system  includes  those  bones  and  associated 
structures  which  form  the  supporting  framework  of  the  body. 
It  is  composed  of  206  bones  in  the  adult.  At  joints  or  ar- 
ticulations, bones  and  cartilages  are  united  by  means  of 
ligaments  and  these  places  of  union  will  be  included  in  this 
study. 

1.  Introductory  lecture  and  discussion  including 
a.  Discussion  of  osseous  tissue 

(1)  Its  general  characteristics 

(2)  Its  structure 

(a)  Periosteum  and  its  function 

(b)  Endosteum 

(c)  Marrow,  red  smd  yellow 

(d)  Blood  supply 

-  27- 
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(3)  Its  devalopment 

(a)  Intramembranous,  as  bones  of  head  and  face 

(b)  Intraoartilaginous,  rest  of  skeleton 
b.  The  skeleton 

(1)  Its  function  as  organ  of  support  and  passive 
instrument  of  locomotion  and  as  blood  forming 
organ 

(2)  Types  of  skeletal  bones 

(a)  Long  as  femur 

(b)  Short  as  tarsal  bones 
(o)  Flat  as  skull  bones 
(d)  Irregular  as  vertebrae 

(3)  Processes  and  fossae,  articular  and  non-artic- 
ular 

Suggestions  for  individual  or  small  group  study  and  inves- 
tigation 

a.  Using  the  skeleton,  charts,  and  references  note  the 
arrangement  of  bones  and  joints 

(1)  How  would  you  classify  the  articulation  of  the 
humerus  and  scapula? 

(2)  What  type  of  joint  is  found  at  the  elbow? 

(3)  How  do  the  spinal  bones  eirticulate?  How  much  motion 
is  there  between  the  vertebrae? 

(4)  Where  do  we  find  the  type  of  articulation  known 
as  synarthrosis?  Is  there  einy  motion? 
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Using  th«  laboratory  specimens  of  human  bones  and 
the  bones  from  freshly  killed  animals  study  the 
gross  structure  noting  compact  and  cancellated  bone, 
the  medullary  canal,  periosteum  and  endosteum 

(1)  Can  you  account  for  why  blood  oozes  from  a  fresh- 
ly sawed  portion  of  animal  bone? 

(2)  IfVhy  is  there  such  a  difference  in  the  weight  of 
live  and  dead  bona? 

(3)  Why  is  the  prepared  specimen  of  bone  so  much  more 
brittle? 

(4)  Prom  your  observation  can  you  explain  why  we  have 
so-called  "green-stick"  fractures  in  children? 

(5)  TrVhy  is  an  elderly  person  so  much  more  apt  to  frac- 
ture a  limb  on  falling  than  a  child? 

(6)  On  diseotion  of  the  live  bone  where  do  you  find 
the  marrow?  Is  the  marrOTr  found  in  the  epiphysis 
of  the  bone  identical  with  that  found  in  the  med- 
ullary canal? 

(a)  Does  age  have  anything  to  do  with  the  type  of 
marrow  found? 

(b)  VShat  is  the  function  of  the  marrow? 

(c)  INhere  else  is  marrow  located  besides  in  the 
long  bones? 

Using  the  availabe  microscopic  slides  of  the  Haversian 
system  diagram  the  various  parts. 
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(1)  Yi/hy  do  tho  bone  cells  need  to  be  in  contact 
with  blood  and  lymph? 

(2)  What  are  the  lacunae,  the  oanaliculi,  and  the 
lamellae  and  their  function?  In  what  type  of 
bone  are  they  found? 

Make  a  study  of  the  individual  bones  both  separately 
and  as  a  part  of  the  skeleton,  noticing  special  pro- 
jections, fossae,  and  their  function. 

(1)  Using  the  specimen  of  the  hximan  skull  can  you 
locate  the  individual  cranial  bones? 

(2)  Can  you  distinguish  where  the  fontanels  were 
and  the  lines  of  ossification  known  as  sutures? 
These  sutures  are  examples  of  what  type  of  a 
joint? 

(3)  Locating  the  various  sinuses  can  you  explain 
why  sinusitis  is  frequently  a  complication  of 
nose  and  throat  infections? 

(4)  What  would  you  consider  the  chief  function  of 
the  sphenoid  bone?  Where  is  the  sella  turcica 
and  why  is  it  of  importance? 

(5)  Make  a  carefully  study  of  the  temporal  bone 
noticing  the  relationship  of  the  auditory  mea- 
tus and  the  mastoid  cells. 

(a)  What  would  you  conclude  is  the  reason  that 
mastoiditis  frequently  accompanies  a  middle 
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ear  infection? 

(6)  Do  any  of  the  skull  bones  function  in  the  form- 
ation of  both  the  cranium  and  the  face? 

(7)  Is  the  vomer  directly  in  the  midline?  Check  your 
findings  by  observing  the  nasal  cavities  of  some 
of  your  classmates.  From  your  observations  do  you 
think  that  it  would  matter  which  side  of  the  nose 
was  used  for  the  passing  of  a  nasal  tube? 

(8)  Is  the  roof  of  the  mouth  formed  by  one  or  more 
bones?  What  is  the  abnormal  condition  known  as 
cleft  palate  and  its  cause? 

(9)  After  careful  examination  of  the  mandible  and 
maxillae  can  you  see  vrfiy  dentists  xArge  mothers 
to  take  care  of  a  child's  first  teeth? 

(lO)  y/hat  bones  comprise  the  shoulder  girdle  and  how 

do  they  articulate?  i^t  are  the  bones  of  the  arm? 

(a)  Why  is  the  euiatomical  neck  of  the  humerus  not 
identical  with  the  surgical  neck? 

(b)  If  the  olecranon  process  of  the  ulna  is  badly 
fractured  what  would  the  result  most  likely 
be?  Why? 

(o)  Which  bone  is  responsible  for  the  rotation  of 
the  lower  arm  and  how  is  this  motion  produced? 
(d)  Why  is  the  wrist  joint  called  a  condyloid  joint? 
(2)  What  bones  form  the  hand? 
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(11)  What  bones  make  up  the  trvink? 

(a)  Is  the  stern\jm  of  the  skeleton  composed  of 
one  or  more  parts?  What  were  the  three  or- 
iginal parts  of  the  sternum  and  about  when  do 
the  complete  ossification? 

(b)  Why  do  not  the  ribs  have  bony  articulations 
with  both  the  sternura  and  the  vertebrae?  TfVhat 
are  the  so  called  floating  ribs? 

(c)  Is  there  enough  difference  in  the  structure  of 
the  cervical,  thoracic,  and  lumbar  vertebrae  so 
that  you  could  identify  each  if  they  were  not 
in  their  proper  location? 

(d)  What  -type  of  bone  is  found  in  the  body  of  the 
vertebrae?  Does  this  explain  why  a  common  fract- 
ure of  the  spine  is  a  compression  fracture  of 
the  body  of  the  vertebrae?  Or  why  tuberculosis 
attacks  this  part  of  the  bone? 

(e)  What  part  of  the  spinal  bones  fuse  to  form  the 
spinous  processs?  "i/Vhat  is  the  purpose  of  the 
arch  thus  formed? 

(12)  How  does  the  skull  articulate  with  the  vertebrae? 

(13)  Having  noted  the  four  normal  curves  of  the  spine, 
what  happens  to  the  spine  in  the  abnormal  conditions 
known  as  kyphosis,  lordosis,  and  scoliosis? 

(14)  V/hat  bones  form  the  pelvic  girdle? 
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(a)  Does  the  sacrxmi  shovi  evidence  of  having  been 
more  than  one  bone  in  childhood? 

(b)  Can  you  distinguish  on  the  skeleton  where  the 
three  bones  have  ossified  to  form  the  os  in- 
nominata?  Where  is  the  anterior  superior  iliac 
spine  and  of  what  importance  is  it  to  the 
nurse  or  doctor? 

(o)  What  is  the  difference  in  structure  of  the 
true  and  false  pelves? 

(d)  What  type  of  motion  is  permitted  by  the  sacro- 
iliac joint? 

(e)  What  is  the  importance  of  the  depth  of  the 
acetabulum  ? 

(f)  What  is  the  difference  in  the  bony  structure 
of  the  male  and  female  pelves? 

(15)  Em  does  the  motion  of  the  femvo*  differ  from  that 
of  the  humerus?  Why  is  this  so? 

(16)  Can  you  locate  the  various  projections  and  fossae 
of  the  femur?  ViOiy  are  they  of  importance? 

(17)  Notice  carefully  the  articulation  of  the  tibia  and 
fibula  with  each  other  and  with  the  femur  and  tar- 
sal bones.  tVhat  type  of  joints  are  formed  by  these 
various  articulations? 

(18)  V/hat  is  the  function  of  the  patella? 

(is)  Which  tarsal  bones  are  most  important?  Why? 
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(20)  What  tones  fonn  the  logitudinal  and  metatarsal 
arches. 

(a)  Vilhat  happens  to  the  structure  of  the  foot 
in  so-called  fallen  arches? 

(b)  Having  studied  the  formation  of  the  foot  would 
you  consider  it  unwise  to  wear  high  heeled 
shoes?  Why? 

(21)  "liVhat  is  a  bunion  and  its  coranon  cause?  How  may 
it  be  prevented? 

(22)  "Why  are  nurses  advised  to  wear  an  orthopedic 
shoe  ? 

(23)  How  would  a  malforruation  of  the  bones  of  the  foot, 
either  congenital  or  acquired,  affect  other  parts 
of  the  body? 

(24)  V/hat  are  the  individual  names  of  the  ossicles? 
Where  are  they  located,  and  what  is  their  function? 

(25)  "iVhere  is  the  hyoid  bone  located?  From  what  is  it 
suspended  and  what  is  its  fvmction? 

3*  Diagrams  of  various  bones  will  be  given  to  you  through  out 
this  unit  as  quizes  which  after  correction  may  be  used  as 
illustrations  in  your  notebook. 

4.  i*s  a  final  quiz  before  starting  the  study  of  the  muscular 
system  you  will  be  given  a  large  cardboard  skeleton  on 
which  you  will  write  the  names  of  all  the  bones  which  are 
shown  and  identify  various  processes  and  fossae. 


Quiz  in  Osseous  Tissue 
A.  Define  connective  tissue  and  explain  how  bone  can  be  classified 
as  such.  How  does  it  Y&jyy  from  other  types  of  connective  tissue? 


B.  What  are  the  two  types  of  bone  and  how  do  they  vary  as  to  structure? 


Diagram  and  explain  the  Haversian  systems. 


1.  The  Skull  of  an  Adult 


Identify  the  lettered  parts  "by  placing  the  correct  letter  in 
front  of  the  name  of  the  part. 


n 

external  aoustio  meatus 

k 

mental  foramen 

occipital  bone 

b 

parietal  bone 

e 

squamous  suture 

d 

wing  of  sphenoid 

1 

mandible 

,1 

zygomatic  process 

zygoroatic  bone 

0 

mastoid  process 

a 

coronal  suture 

r 

lambdoidal  suture 

f 

lacrimal  bone 

P 

temporal  bone 

m 

styloid  process 

? 

nasal  bone 

c   frontal  bone  i  maxilla 


E.  Two  views  of  the  scapula 


Directions 

Identify  the  lettered  ptrts 
by  placing  the  correct  letter 
in  front  of  the  ntxme  of  the 
part. 


o  glenoid  cavity 
e-a  acromion  process 
b  ooracoid  process 
d  spine  of  scapula 
e;  infra  spinous  fossa 
h  vertebral  border 
f  axillary  border 


Adapted  from  Farris 
"Anatomy  and  Physiology 
Laboratory  Guide"  J.E. 
Lippinoott  Co,  Philadelphia 


3.  Bones  of  the  am  39 


Identify  the  lettered  parts  by  piecing  tho  correct  letter  in  front 
the  neme  of  the  part. 


heed  of  humerus  c  anatomical  neck  ho&d  of  radius 

greater  tubercle  e  nutrient  fortmen  p     scyloid  process  of 

tuberosity  of  f.  olecranon  fossa  ulna 

radius  i  trochlea  g     medium  epicondyle 

styloid  process  1  coronoid  process  ^     semilunar  notch 

of  radius  ^  lateral  epiccndyle  surgical  nec'c  of  hum- 

J  olecranon  process  erus 
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4#  Bones  of  loft  hcnd  and  wrist 


Identify  the  lettered  pcrts  by- 
front  of  the  nem-3  of  the  pert. 

b  second  phalanx 
c  fifth  meteccrpal 
f  pisiform 
e  hamate 
j  capitate 
g  triangular 


ccing  the  correct  letter  in 

1  greeter  multangular 

a  phf  lsnges  of  fourth  finger 

h  lun&  te 

i^navicular 

k  lesser  multangular 

d  first  metacarpal 


c 


5»  Bones  of  the  tnink 
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Identify  the  lettered  parts  by  placing  the  correct  letter  in 
front  of  the  name  of  the  part. 


b    sternovertebral  costae 


c  manubrium 


i  ^12th  thoracic  vertebra 
e  gladidlus 

a   Lst  thoracic  vertebra 


g   vertebral  costae 


J  articulei^  facets  for  bodie 


of  vertebrae 
d  chondro-vertebral  oost&e 


k  angle  of  costa 
f  xiphoid  process 
h     2nd  Ivunbar  vertebra 


^.^^ 


1  anterior  extremity  of  costa 


Anterior  view  of  thorax 


(From  Millard  and  King: Human 
Anatomy  and  Physiology)  W.B, 
Saxinders  Co.  Philadelphia 


Posterior  view  of  central  rib 


{ 
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Lateral  view  of  Vertebral  Column 


Directions 

Identify  the  lettered  parts  by 
placing  the  correct  letter  in  front 
of  the  name  of  the  part. 


xg-obody  of  vertebra 
e  coccygeal  vertebrae 
a  cervical  vertebrae 
k  cartilaginous  discs 
d  sacrum 

g  intervertebral  foramen 
h  spinous  process 


n  inferior  articular 
m  vertebral  foramen 


process 


o- 


cancellated  bone 
lamina. 


p-o  body  of  vertebra 

q   demi  facet  for  head  of  rib 
1  superior  articular  process 
c    lumbar  vertebrae 
b  thoracic  vertebra© 


Anthony  "Textbook  of 
Anatomy  and  Physiology" 
C.V.  Mosby  Co,  Philadelphia'*' 


Millard  and  King 
"Hxanan  Anatomy  and 
Physiology"  Saunders 
o      Co.  Phila. 


6,  T»o  Views  of  Thoracic  vertebrae 


Femt-le  Pelvis  . 

f 

Identify  ths  letterad  ptrts  by  piecing  the  corract  letter  in  front  of 
the  name  of  the  part. 


_g  Crest  of  Ilium 

f  Acstibulum 

_o  Pubis 

i  Ishium 

b  Obturator  for&man 


i  Symphysis  pubis 

a  Sacroiliac  joint 

  Sacrum 

d  Coccyx 

h  Ilium 


8,  Bones  of  the  leg 


.Idantify  tha  lattdred  pf  rts  by  pltciijg  the  corract  lottor  in  front 
of  tha  nrtfiS  of  th3  ytrt. 


a     hyc  d  of  f smur 

k     Petal  If. r  surfe.ca 
d     Intortroche ntaric 
line 

i     Linet  £. spore. 


m 


JVjGdial  condyla 

Ivutrient  fore.mon 
Lesser  trochenter 
L£.t3r&l  mr.llsolus 
Tuberosity  of  tibie. 


j    Intarcordyloid  fcss 
e_  Heed  of  Fibule. 
o  GroE.tsr  trochanter, 
n  biadifcl  iT\£llaolus 
b   Letorr.  1  condyl<.of 
tibia 


Adapted  from  Farris  "Anatomy  and  Physiology  Laboratory  Guide" 
J.B.  Lippincott  Co.  Philadelphia 
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adelphia 

9,  Bones  of  the  right  foot 


Identify  the  letterod  parts  by  ^Ir.cing  the  cori-oct  letter  in  front 
of  the  iic,me  of  the  pE.rtt 


c  ^Cuboid  bone 
T   Talus  bone 


1   Third  pbalrnx 
k   Second  phalnx 
i    Me tf- tarsus  bone 
e  Third  cuneiform 


d  Navicular  bene 

g  ^First  cuiieiform 

f Second  cuneiform 

a.   Cr.lct.neus  bone 

h   ^Fifth  metatcrsal  bone 

J     First  phalnx 
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The  muscular  system  (  tentative  time  allotment,  seven  to 
ten  hours)  Moveiaent  of  the  body  is  dependent  not  alone  on 
the  skeletal  system  but  on  the  correlation  of  the  skeletal 
and  muscular  systems,  neither  could  function  independently. 
1.  Introduotorj/-  lecture  and  discussion  including 

a«  Types  of  muscular  tissue  and  v/here  they  are  found 

(1)  Striated — -skeletal  voluntary 

(2)  Non-striated — -visceral- — involuntary 

(3)  Cardiac  partially  striated 

b.  Innervation  of  muscular  tissue  based  on  a  brief  pre- 
view of  nervous  system  as  related  to  the  muscular 
system 

c.  Specialized  activity 

(1)  Irritability 

(2)  Contractility 

(3)  Extensibility 

(4)  Elaeticity 

d.  Physiology  of  contraction 

(1)  Discussion  of  "all  or  none"  law  and  its  relation 
to  muscle  tone,  tetanus,  and  tetany 

(2)  Exercise  and  fatigue-~03tygen  debt  (correlated 
with  work  already  done  in  chemistry) 

e.  Brief  discussion  of  levers 

(1)  Meaning  of  terms  fulcrum,  resistance,  and  force 

(2)  Illustrations  of  three  types  of  body  levers 


< 
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Suggestions  for  individual  or  small  group  study  and  in- 
vestigation 

a.  From  microscopic  slides,  diagrams,  and  references  study 
the  three  types  of  muscular  tissue  placing  special 
emphasis  on  skeletal  muscle. 

(1)  How  does  the  muscle  cell  compare  to  other  types 
of  cells  already  studied?  'nVhat  is  the  name  of  a 
muscle  cell? 

(2)  Ifiniere  does  the  term  striated  originate  and  why  are 
skeletal  muscles  called  striated? 

(3)  What  are  the  meaning  of  the  terms  fibrillae,  sar- 
coplasm,  fasciculi,  fascia,  and  epimysium. 

(4)  How  do  the  red  and  white  fibers  vary  as  to  function? 

b.  "^Wiat  is  the  difference  in  the  function  of  ligaments, 
tendons,  and  aponeurosis? 

0.  What  is  the  function  of  the  anular  ligaments? 

d«  Study  from  charts  and  references  the  chief  skeletal 
muscles,which  are  listed  below,  with  special  regard 
to  location  and  function.  Note  t  Those  muscles  which 
are  starred  (♦)  are  to  be  drawn  on  or  attached  to  the 
cardboard  skeletons  which  were  used  as  a  fir^l  quiz  on 
skeletal  system. 

(1)  Muscles  of  the  orbit  and  eyelid 
Four  recti 
Two  oblique 


( 


( 
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Levator  palpabrae  superioris 
*  Obicularis  oouli 

(2)  Muscles  of  mastication 
♦i^sseter 
♦Temporal 

The  pterygoids 

(3)  Iiftisoles  of  the  mouth  and  lips 
♦Orbicularis  oris 

Bucinator 
♦Zygoniaticus 
♦Risorius 

(4)  Muscles  of  the  tongue 

Genioglossus 
Styloglossus 

(5)  Muscles  of  the  neck 
♦Platysma 

♦Ster  noc  le  idoma  st  o  id 

(6)  Muscles  of  the  trunk 

(a)  Muscles  of  the  back  including  those  of  the  post- 
erior wall  of  the  abdomen 
♦Trapezius 
♦Latissimus  dor si 
♦Sacrospinalis 
♦Quadratus  Ivonborum 
♦Psoas  major  and  minor 


i 
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(b)  Muscles  of  the  chest 

♦Pectoralis  major  and  minor 
*Serratus  anterior 
♦Intercostals 

Le vat ores  costarum 

Diaphragm 
(o)  Muscles  of  the  abdomen 

♦External  and  internal  oblique 

♦Transversus 

♦Rectus  abdominis 

Note t  Study  the  abdominal  wall  with  reference 
to  weak  places  which  may  later  in  life  be  the 
site  of  hernias.  ViThy  is  the  inguinal  ring  a 
potential  cause  of  hernia? 
(d)  Muscles  of  the  pelvis 

Levator  ani 

CoccygeuB 

Note ;  What  part  do  these  muscles  play  in  preg- 
nancy? 

(7)  Muscles  of  the  upper  extremities 

Rhomboideus  major  and  minor 

Levator  scapulae 
♦Deltoid 

Supra  spinat  vis 
♦Biceps  brachii 
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♦Triceps  brachii 

*Antibrachial  (how  do  the  muscles  of  this  group 
vary  in  action?  How  does  one  move  one's  individual 
fingers?) 

(8)  Muscles  of  the  lower  extremities 
♦  The  glutei 
♦Sartorius 

♦The  hamstring  muscles  (semibembranosus,  seraitendin- 

osus,  and  biceps  femoris) 

♦Gastrocnemius 

♦Soleus 

♦Poroneus  longus 

♦Tibialis  anticus  and  posticus 

3.  A  period  will  be  given  over  to  general  class  discussion  and 
review.  A  brief  quiz  will  be  given  in  this  period. 

4.  Individual  skeletons  will  be  checked  by  the  instructor. 

5.  A  one-hour  final  examination  will  be  given  on  Unit  II. 

Quit  in  Muscular  System 

CfflaPLETION;  Complete  the  follov/ing  statements  by  filling  in  the  blanks 
at  the  right  side  of  the  page.  Be  sure  that  the  numbers 
correspond. 

1.  Three  important  muscles  of  mastication  are  the  (l),    1.  temporal 
(2)  and  (3),  2.  masseter 

3.  pterygoids 

2.  Contraction  of  the  (4)  muscle  may  cause  a  con- 
dition known  as  torticollis.  4.  sternocleido- 

mastoid 


# 


I 
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3.  Inequality  of  any  one  of  the  four  recti  muscles 

of  the  eye  may  cause  a  condition  known  as  (5)»        5»  strabismus 

4.  The  epicranial  muscle  is  composed  of  two  por-         6»  frontalis 

tions,  the  (6)  and  the  (7)  which  join  my  means       7»  occipitalis 

of  (8).  8,  aponeurosis 

least 

5.  The  origin  of  a  muscle  is  always  the  (9)  attach-    9«  movable 

center  of  the 

ment  and  is  usually  nearer  the  (lO).  10,  body  

Levator  palpe- 

6«  The  upper  eye  lid  is  raised  by  means  of  the  (ll)  11.  brj&e  superior  is 
muscle.  12.  deltoid 


7.  The  prominence  of  the  shoulder  is  formed  by  the    13.  on  the  clavicle 

(12)  muscle  which  has  its  origin  (13)  and  its  in- 14.  lateral  side 

sertion  on  the  (14)  of  the  body  of  the  (15).         15.  hvmerus 

8»  The  muscle  which  extends  the  entire  length  of 
the  back  and  divides  into  three  portions  is 

called  the  (16).  16.  sac ro spina lis 

connecting  the 

9.  The  ligamentum  nuchae  is  found  (17).  17.  cervical  vertebrae 

10.  The  latissimus  dorsi  has  its  insertion  on  the ( 18)  18.  humerus 

11.  The  large  triangular  muscle  found  on  the  poster- 
ior portion  of  the  neck  and  upper  thorax  is  the    19.  trapezius 
(19)  which  functions  to  draw  the  (20)  towards  the 2d.  head 


spine.  21.  oblique 

12.  Three  muscles  of  the  abdomen  are  the  (21),  (22),  22.  transverse 
and  the  (23).  25.  recti  

13.  The  muscle  which  functions  to  draw  the  arm  down 

pectoralis 

to  the  side  of  the  body  in  adduction  is  the  (24). 24.  major 
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14*  The  triceps  is  found  on  the  (25)  svirface  of  the 
(26)  and  has  its  insertion  into  the  olecranon 
process  of  the  (27 )• 

15.  The  chief  muscle  of  respiration  is  the  (28). 

16.  Two  supporting  muscles  of  the  pelvic  floor  are 
the  (29)  and  the  (30). 

17.  The  tendinous  line  in  the  middle  of  the  abdomen 
formed  by  the  blending  of  the  (31)  of  the  ob- 
lique and  transverse  muscles  of  both  sides  is 
called  the  (32). 

18.  Vu'eak  places  in  the  abdominal  walls  may  be  the 
cause  of  (33). 

19.  A  forward  motion  of  the  scapulae  is  brought 
about  by  a  contraction  of  the  (34)  muscles. 

20.  The  so-called  "hamstrings"  are  composed  of 
the  (36),  (36),  and  (37)  muscles. 

21.  The  psoas  major  functions  as  a  flexor  in  the 
movement  of  the  (38). 

22.  The  gastrocnemixis  is  located  in  the  posterior 
part  of  the  lower  leg  and  has  its  insertion 
on  the  (39)  bone. 

23.  In  muscle  fatigue  there  is  a  builing  up  of 
(40)  and  (41)  which  are  waste  products. 

24.  The"all-or-none"  law^  applies  to  the  (42)  rather 
than  to  the  (43). 


25.  posterior 

26.  upper  arm 

27.  ulna  

28.  diaphragm 
levator 

29.  ani  

30.  coccygeus 

31.  aponeuroses 

32.  linea  alba 


33.  hernias 


serratus 

34.  anterior 
biceps 

35.  femoris 


36.  semitendinosus 


37.  semimembranosus 


38.  thigh 


39.  calcaneus 


40.  carbon  dioxide 


41.  lactic  acid 


42.  individual  fibers 
muscle  as 

43.  a  whole 


) 
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Unit  II  Final  Examination 

TRUE  OR  FALSE:  Read  the  statement  over  carefully  and  if  in  any- 
way false  place  a  aero  (O)  in  front  of  the  number 
of  the  statement.  If  true  leave  unmarked. 

0    ^1.  Articulations  are  always  movable. 

0 2.  The  foramen  magnum  is  the  large  opening  in  the  pelvic  bone. 
3.  The  center  or  shaft  of  long  bones  is  called  the  diaphysis. 

 4.  The  frontal  sinuses  drain  into  the  nasal  cavity. 

 5.  Ligaments  connect  various  bones. 

0 6.  A  fracture  of  the  radius  is  called  a  Pott's  fracture. 

 7.  Three  pair  of  the  ribs  are  called  chondro-vertebral. 

0    8.  The  shoulder  girdle  consists  of  the  humeriis  and  scapula. 
0 9.  There  are  fourteen  carpal  bones. 

10.  The  glenoid  cavity  is  in  the  scapula. 
^11.  The  elhcM  is  formed  by  the  olecranon  process  of  the  radius. 

12.  Tetanus  is  a  condition  in  which  thei'e  are  no  periods  of  re- 
laxation of  muscle  fibers. 

13.  Long  bones  lengthen  during  the  period  of  growth  because  of 
the  epiphyseal  cartilage, 

14.  The  gastrocnemius  and  soleus  muscles  are  inserted  into  the 
calcaneus  bone. 

15.  There  are  seven  cervical  vertebrae. 

16.  The  sternum  is  one  of  the  latest  bones  to  complete  ossification. 

17.  The  heel  is  forraed  by  the  calcaneus. 
0  18.  The  talus  is  a  bone  of  the  hand. 
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IS,  The  latent  period  in  muscular  contraction  is  the  lapse  of 
time  between  the  application  of  the  stimulus  and  the  begin- 
ning of  the  response, 
20»  Muscles  are  in  reality  bundles  of  muscle  fibers  or  cells 

bound  together  by  connective  tissue. 
21.  All  types  of  muscles  are  slaved  by  fatigue  or  cooling. 
_  _22.  Any  adequate  stimulus  causes  a  single  muscle  fiber  to  con- 
tract to  its  fullest  extent. 
0  23.  Muscle  response  to  supeinnaximal  stimuli  is  supermaximal. 
0  24.  Any  minimal  stimulus  causes  all  of  the  "ffibers  of  a  muscle 
to  contract. 

25.  The  greater  contraction  of  a  skeletal  muscle  through  the 
range  from  minimal  to  maximal  stimulus  is  due  to  the  stim- 
ulation of  more  fibers  with  the  stronger  stimulus. 

0  26.  The  "a 11- or- none"  law  concerns  the  muscle  as  a  whole. 

 27.  According  to  the'^all-or-none"  law  the  extent  of  the  response 

is  independent  of  the  stimulus  strength. 
28.  i/Vhen  a  muscle  develops  a  tension  against  a  load  wioh  it  can 
not  lift  the  contraction  is  called  isometric. 

0  29.  An  increase  in  load  beyond  optimum  does  not  decrease  the 
height  of  contraction. 

30.  During  the  absolute  refractory  period  the  muscle  will  not 
respond  to  a  second  stimulus. 

31.  When  the  tone  of  the  fibers  remain  unaltered  the  contraction 
is  said  to  be  isotonic. 
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 32.  The  amount  of  lactic  acid  that  can  be  built  up  in  oompar* 

ison  to  the  amount  of  oxygen  already  in  the  system  is  call- 
ed the  oxygen  debt, 
33.  The  most  common  levers  of  the  body  are  of  the  first  class. 

0  34.  There  is  no  scientific  background  for  the  statement  that  an 
athelete  must  *Varm-up"  before  entering  the  game. 

35.  Fatigue  is  caused  by  metabolites  formaing  faster  than  they 
can  be  eliminated  from  the  muscular  tissue. 

36.  According  to  the  Treppe  phenomenon  a  muscle  reaches  its  max- 
imom  response  to  stimulation  and  then  its  response  weakens 
and  finally  the  muscle  fails  to  respond. 

 37.  The  levator  ani  is  an  important  muscle  of  the  pelvis. 

0  38.  A  greenstick  fracture  occurs  frequently  in  elderly  people. 
0  39.  The  lunate  is  one  of  the  tarsal  bones 
^__40.  The  masseter  muscle  is  a  muscle  of  mastication. 

41.  The  obicularis  oris  is  an  example  of  a  partial  sphincter 
muscle. 

0  42.  The  upper  eye  lid  is  raised  by  the  superior  rectus  muscle. 
0  43.  Cleft  palate  is  due  to  the  failure  of  the  mandibles  to  unite. 
0  44.  The  long  bone  of  the  upper  arm  is  the  femur. 
0  45.  Intramuscular  injections  are  most  frequently  given  into  the 
biseps. 

046.  Compact  bone  receives  its  nourishment  by  means  of  the  med- 
ullary canal. 

47.  A  comminuted  fracture  is  one  in  which  the  bone  is  splintered 
into  many  pieces. 
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48*  The  temporal  and  masseter  muscles  have  the  same  funotion. 
0  49»  Bone  development  is  influenced  by  the  posterior  lobe  of  the 
pituitary  gland. 
50.  Over-riding  of  bones  may  be  caused  by  the  contraction  of 
muscles  following  a  fracture  of  the  bone. 
0  51*  The  fenur  articulates  with  the  os  innominatum  by  means  of 

the  glenoid  cavity, 
0  52.  The  manubriijm  is  part  of  the  scapula. 

53.  There  are  normally  four  curves  to  the  spine. 
0  54.  ^rphosis  is  the  name  of  the  lateral  curvature  of  the  spine. 
55.  The  adult  sacrxom  is  composed  of  five  vertebrae  which  have 
fused  to  form  one  bone. 
0  56.  The  ligamentum  nuchae  gives  support  to  the  lower  part  of  the 
baok. 

 j57.  During  sleep  muscle  tone  is  considerable  less  than  when  a 

person  is  awake. 
0  58.  Calcium  metabolism  is  influenced  by  the  thyroid  gland. 

 ^58.  The  sternum,  before  ossification,  was  composed  of  three  pa.rts. 

 ^60.  Groups  of  muscles  work  antagonistically  to  each  other. 

B,  CO&iFLETIONi  Complete  the  following  statements  by  placing  the  word 
or  phrase  which  best  completes  the  statement  in  the 
space  at  the  right  side  of  the  page.  Be  sure  that  the 
numbers  match* 

1.  The  OS  innominatum  is  formed  by  the  union  of  the  (l),    1.  ilium 
(2),  and  (3).  2.  ischium 
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2.  The  head  small  bones  of  the  inner  ear  are 
called  (4). 

3.  Rotation  of  the  head  is  due  to  the  (5)  pro- 
cess of  the  (6)  bone.. 

4.  Torticollis  is  caused  by  abnormal  contract- 
ion or  paralysis  of  the  (7)  muscle, 

5*  Characteristics  of  muscular  tissue  are  (8), 
(9),  (10),  and  (ll). 

6»  The  shoulder  joint  is  the  best  example  of 
a  (12)  joint. 

7.  The  three  muscles  which  compose  the  so- 
called  "hamstring"  group  are  the  (13), 
(14),  and  (15). 

8.  The  pituitary  gland  is  lodged  in  the  sella 
turcica  of  the  (16)  bone. 

9.  Steady  partial  contraction  of  a  muscle  is 
called  (17). 

10.  Fatigue  of  muscles  bey one  the  point  of 
recovery  is  called  (18). 

11.  The  end  of  the  muscle  attached  to  the  least 
movable  bone  is  called  the  (19). 

12.  Tight  transverse  bands  of  fascia  which  hold 
tendons  in  place  at  the  wrist  and  ankle  are 
called  (20). 


4.  ossicles 

6.  odontoid 

6.  axis  (sec. vertebra) 

7 .  sternocleidoinja.3toid 

8.  irritability 

9.  contractility 

10.  extensibility 

11.  elasticily  

12.  ball  and  socket 
'  SQj^imQi^branosus 

14.  Semite ndi no sus 

15.  biceps  femoris 

16.  sphenoid  

17.  tone 

18.  rigor  mortis 

19 .  origin  

20.  annular  ligaments 
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13.  Skeletal  muscles  may  also  be  called  (2l)  and    21» voluntary 
and  (22),  22.  striated 

14.  Muscles  found  in  the  various  organs  of  the        23.  smooth 


of  the  body  may  be  called  (23),  (24),  or  (26)«24.  visceral 

25.  non-striated 


C.  lilULTIPLg  CHOICE t  Below  are  a  nxiiriber  of  incomplete  statements 

which  may  be  completed  by  ary  one  of  three 
possible  answers.  Only  one  answer  is  scientif- 
ically correct;  the  other  two  are  partially  or 
completely  incorrect.  After  careful  study  check 
the  one  which  seems  correct  to  you. 

1.  The  rectus  femoris  is  one  of  a  group  of  "hamstring"   

quadriceps  femoris  x 

muscles  known  as 


2.  Bones  are  held  together  at  joints  by 
means  of 

3.  Rickets  is  a  disease  which  is  caused  by 


4.  The  spinous  process  of  a  vertebra  is 
formed  by  the 

5.  The  oostae  have  bony  articulation 
with  the 

6.  The  arm  is  drawn  to  the  side  of  the 
chest  by  means  of  the  ---muscle. 

7.  The  chief  muscle  of  respiration  is  the 


flexors 

aponeuroses 

fascia 

ligaments 


faulty  mineral 
metabolism  x 
vitamin  A  de- 
ficiency _ 
loss  of  muscle 
tone 


transverse  pro- 
cess   

neural  arch   

fusion  of  the 
laminae  x 


vertebrae 

sternum 

manubrium 


pectoral is  minor 
trapezius 


peotoralis  major  x 


intercostals 

diaphragm 

sartorius 


8.  Iho  chief  function  of  muscle  is  to 


9,  The  tvTO  eminences  below  the  neck  of 

10.  The  Haversian  systems  are  found  in 

11.  The  sutures  of  the  slcull  are  examples  of 

12.  The  muscle  which  separated  the  thoracic 
and  abdoir.inal  cavities  is  the 

13.  A  muscle  which  aids  in  abduction  of  the 
arm  is  the 

14.  The  joining  of  muscle  to  muscle  is  called 

15.  The  connective  tissue  which  covers 
cartilage  is  called 

16.  An  increase  in  the  size  of  a  muscle  with- 
out an  increase  in  the  number  of  cells  is 

17.  The  medial  rectus  muscle  is  found  in  the 

18.  The  large  triangular  muscle  of  the  back 


aid  in  walking  

protect  the 
viscera  ^ 
produce  motion  x 

condyles   

trochanters   x 

tuberosities 


cancellated  bone 

compact  bone  x 

medullary  canal 

amphiarthrosis  

diarthrosis  ______ 

synthrosis   x 

peotoralis  major 

intercostals  

diaphragm   x 

trapezius   

deltoid   X 

rectus 


a  ligament 
epimysium 
aponeurosis   x 

perichrondrium  x 

pericardium   

periosteum   

hyperplasia   

hypertrophy   x 

hypotonic   

<5h®st  ^  ^ 

abdomen   

eye   x 

latissimus  dorsi 

tres  major   

trapezius   x 


19.  Red  bone  marrow  is  important  in  the  forma- 
tion of 


leucocytes   

e  ry  thr  ocy  te  s  x 

lymphocytes   
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20,  The  healing  of  a  fracture  is  dependent 
upon 

21.  The  serratus  anterior  in  antagonist  to 


bone  marrow 

periosteum   

p e r ic hr ondr ium 

trapezius   


pectoral is  major 

transversus 

abdominis 


D»  MATGHIKGt  Place  the  nvimber  of  the  item  in  column  1  before  the 
statement  which  it  best  completes  in  oolximn  2. 


Column  1 

1.  j&mphiarthrosis 

2.  Poupart's  ligament 

3 .  Diaphragm 
4*  Periosteum 

5.  Synarthrosis 

6.  Hernia 

7«  Linea  alba 

8.  Honstriated 

9,  Partially  striated 

10.  Fasciculi 

11.  Antibrachial 

12.  Biceps 

13.  Triceps 

14.  Quadriceps  femoris 

15.  Transversus  abdominus 

16.  Annular  ligaments 

17.  Diathrosis 


Column  2 


3  principal  muscle  of  inspiration 


17  freely  movable  joint 

14. helps  to  extend  the  leg  on  the  femur 

16  binds  tendons  close  to  bones 


2  inguinal  ligament 


10  composed  of  many  individual  fibers 
15  aids  in  support  of  abdominal  viscera 
4  membrane  covering  of  bone 
6  caused  by  weak  places  in  muscles 


8  also  called  involuntary 


7  formed  by  blending  of  aponeuroses 


9  foimd  in  cardiac  muscle 
11  name  of  muscles  of  forearm 


13  has  its  insertion  in  the  olecranon 


process  of  the  ulna 
5  immovable  joints 


CHAPTER  IV 

UNIT  III.  MAINTElJAliCE  OF  BODY  MTABOLISM 
(Tentative  time  allotment,  forty  to  forty- five  hours) 

General  Statement  of  the  Unit 
The  purpose  of  this  vmit  is  to  develop  some  fundamental  con- 
cepts as  to  grosrth,  maintenance,  activity,  and  temperature  of  the 
body  in  relation  to  the  environment,  both  internal  and  external. 
"  The  blood  is  the  source  of  the  tissue  fluid  which  constitutes 
the  internal  environment.  The  mechanisms  of  respiration,  digestion, 
metabolism,  excretion,  and  hormone  production  all  contribute  to 
preserving  a  constant  composition  in  the  internal  environment  there- 
by providing  conditions  for  normal  cell  activity  and  thus  maintain- 
ing  the  metabolism  of  the  body".    The  systems  involved  in  the  per- 
forming of  these  body  functions  will  be  studied  separately  and 
their  correlation  noted. 

The  Unit  Assignment 

A.  The  circulatory  system  (tentative  time  allotment,  eight  to 

ten  hoiirs).This  system  includes  the  study  of  blood,  lymph, 

and  tissue  fluids  as  well  as  the  anatomy  and  physiology  of 

the  blood  vascular  and  lymph  vascular  systems. 

1.  Introductory  lecture  and  discussion  including 

a.  Consideration  of  blood  as  a  type  of  connective  tissue 

1/  Nellie  D.  Millard  and  Barry  G.  J[ing,  Human  Anatomy  and  Physiology 
W.B.  Saunders  Company,  Philadelphia,  1941,  p.  167 
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"b.  The  composition  of  blood  emphasizing  the  difference 
between  the  red  blood  cells,  the  white  blood  cells, 
and  the  platelets  as  to  origin,  structure,  and  function. 

o»  Blood  plasma  and  it  composition  and  functions,  normal 
blood  volume 

d.  Composition  and  function  of  hemogloblin 

e.  Consideration  of  inflammation  and  the  part  played  by 
the  blood  in  producing  the  five  cardinal  symptoms 

f.  Special  function  of  lymph  and  its  relation  to  blood 
tissue  fluid 

(1)  Review  of  osraosis  and  osmotic  pressure,  dialysis 

(2)  Special  terms  such  as  edema,  acetes,  etc. 
Suggestions  for  individual  or  small  group  study  and  inves- 
tigation 

a.  Using  the  available  microscropic  slides  of  blood  make 
a  thorough  study  of  blood  cells. 

(1)  ifiOiy  do  the  red  blood  cells  not  take  staining  as 
the  white  blood  cells  do? 

(2)  Compare  red  blood  cells  as  seen  normally  with  those 
prepared  with  hypertonic  and  hypotonic  saline  sol- 
utions. What  actions  do  these  solutions  have  on 
the  cell?  V/hat  type  of  saline  solution  is  used  for 
intravenous  injections  and  why? 

($)  Vftiat  is  the  ratio  of  white  blood  cells  to  red  blood 
cells? 
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(4)  Using  a  colored  chart  available  in  one  of  the 
reference  books  check  the  blood  smear  that  you 
are  using  carefully  to  see  how  mar^  types  of 
white  blood  cells  are  present.  How  do  these 
various  types  vary  as  to  function?  Yfhat  is  the 
nonnal  percentage  of  these  various  types  of  white 
blood  cells? 

(5)  How  do  the  platelets  compare  in  size  with  the  red 
and  white  cells? 

"What  are  the  factors  responsible  for  normal  erythro- 
cyte formation? 

VHhat  are  the  chief  functions  of  the  white  blood  cells? 

What  is  hemo^loblin  ajid  its  relation  to  red  blood  cells? 

What  is  the  chief  function  of  the  platelets? 

What  causes  blood  to  clot?  V/hat  is  the  difference  be-  ^' 

tween  bleeding  and  clotting  time? 

In  your  study  of  the  heart 

(1)  What  is  its  position  in  relation  to  other  thoracic 
organs?  Moat  is  the  purpose  of  the  pericardial  sac? 

(2)  Disect  the  animal  heart  carefully  so  as  not  to  des- 
troy the  valves 

(a)  How  do  the  ventricles  compare  in  size  and  struc- 
ture with  the  atria? 

(b)  How  does  the  mitral  valve  differ  from  the  tri- 
cuspid valve?  V/here  are  they  located? 
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(c)  Where  are  the  semi-lunar  valves  located?  "Why 
are  they  so  uanied?  ¥/hat  is  their  function? 

(d)  Do  the  valves  appear  to  be  part  of  the  endo- 
cardium? 

(e)  What  is  the  myocardium?  How  does  it  receive 
its  blood  supply? 

(f)  Ti'Jhat  is  the  location,  structure,  end  fvinction 
of  the  papillaiy  muscles  and  the  chordae  tend- 
ineae  ? 

(g)  What  is  the  location,  structure,  and  function 
of  the  A-V  node,  the  S-A  node,  and  the  atrio- 
ventricular Bundle  of  His?  Can  you  locate  all 
of  these? 

(h)  Can  you  identify  all  of  the  orifices  of  the 
heart? 

Prom  charts  and  references  study  the  structure  of  the 
arteries,  veins,  and  capillaries  and  their  function 
in  circulation. 

(1)  Hovsr  do  they  vary  in  structure  and  what  is  the 
reason  for  a  difference  in  their  structure? 

(2)  Waere  are  the  anastomoses  found?  VJhat  is  their 
function? 

(S)  What  structures  are  involved  in  pulmonarj'^  cir- 
culation? ti/hat  is  the  purpose  of  this  phase  of 
circulation? 
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(4)  Can  you  trace  circulation  to  aid  from  various 
parts  of  the  body? 

(a)  How  does  arterial  and  venous  circulation 
differ?  Why  are  there  two  sets  of  veins  to 
one  group  of  arteries  in  the  circulation  of 
the  extremities?  If  a  saphenous  ligation  is 
done  how  must  blood  return  to  the  inferior 
vena  cava? 

(5)  li?hat  is  the  purpose  of  the  azygos  and  hemiazygos 
veins? 

(6)  What  is  the  structure  and  function  of  the  portal 
circulation? 

(7)  How  and  why  does  fetal  circulation  vary  from  post 
natal  circulation? 

(8)  Studying  the  physiology  of  circulation  from  refer- 
ences and  charts 

(a)  How  does  the  heart  function  as  a  pump? 

(b)  What  is  meant  by  the  cardiac  cycle?  ^ 

(c)  What  factors  affect  the  frequency  and  strength 
of  the  heart's  action? 

(d)  What  factors  are  important  in  the  maintaining 
of  arterial  and  venous  circulation? 

(e)  What  is  blood  pressure  and  how  is  it  measured? 
This  study  will  be  correlated  with  the  practice 
taking  of  blood  pressure  in  Practical  Arts  class 
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(f)  "i/Vhat  is  the  pulse  and  where  can  it  best 


be  located? 

(g)  liovj  is  pulse  pressure  determined  and  what  is 
its  significance? 
i.  Prom  references  and  charts  make  a  study  of  lymph  and 
the  lymph  vascular  system. 

(1)  Vlhat  is  the  interrelation  of  the  lymph  and  blood 
vascular  systems? 

(2)  Is  there  arjy  similarity  in  the  structure  of  the 
tvfo  systems? 

(3)  How  does  lymph  vary  from  blood  or  tissue  fluid? 
Do  they  have  a  common  source? 

(4)  How  do  the  lymph  nodes  function  as  a  defence  mech- 
anism of  the  body?  "iVhere  are  the  nodes  located? 

(5)  Vlfhy  is  the  spleen  considered  as  part  of  the  lymph 
vascular  system? 

3.  There  will  be  a  diagram  quiz  given  to  you  at  completion 
of  yovxr  study  of  the  heart. 

4.  There  will  be  group  dissection  of  a  double  injected  em- 
balmed cat  or  rabbit  for  review  of  the  circulatory  system, 
and  if  possible  the  class  will  be  taken  to  a  post-mortem 
examination  during  this  unit. 

5.  There  will  be  a  general  quiz  covering  this  work  in  the  cir- 

cult.tjorj''  system  • 


c 
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10.  The  heart 


Adapted  from  drawing 
by  G,D.  Searle  and  Co. 
Chicago 


Identify  the  parts  that  are  lettered  by  placing  the  correct  letter 
in  front  of  the  name  of  the  part. 


3  myocardium 


i    chordae  tendineae 


g    svperior  vena  cava 


k    branches  of  coronary 
artery 


f  semilunar  valve 
h    ripht  auricula 


c  innominate 


left  common  carotid 


d    arch  of  the  aorta 


b  left  subclavian 
o     pulmonary  artery 
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Quiz  in  Circulatory  System 

TRUE  OR  FALSE:  Read  the  statement  over  carefi^lly  and  if  part- 
ially or  completely  false  place  a  zero  (O)  in 
front  of  the  number  of  the  statement.  If  true 
leave  unmarked. 

 1.  The  base  of  the  heart  points  upward,  while  the  apex  points 

downward  in  the  thoracic  cavity. 
0 2.  The  capillaries  are  constructed  like  the  arteries. 

 3.  Arteries  have  more  elasticity  than  veins. 

 4.  The  atrio-ventricular  bundle  of  His  has  its  origin  in  the 

S-A  node  of  the  right  atrium  and  originates  the  contractions 

of  the  atria. 

0 5.  Semilunar  valves  are  found  only  at  the  orifice  of  the  pul- 
monary artery. 

 6.  The  myocardium  recieves  its  nourishment  from  the  coronary 

arteries. 

 7,  The  friction  produced  by  the  constant  movement  of  the  heart 

is  decreased  by  the  function  of  the  pericardium. 

 8.  The  inhibitory  nerve  fibers  of  the  heart  are  from  the  sym- 
pathetic division  of  the  autonomic  nervous  system. 
9.  The  brain  recieves  arterial  blood  by  way  of  the  arterial 
anastomosis  at  the  base  of  the  brain  which  is  called  the 
Circle  of  Willis. 

0  10.  The  systolic  pressure  is  that  which  is  exerted  against  the 
blood  vessels  when  the  heart  is  at  rest  and  the  diastolic 
is  that  exerted  during  the  period  of  contraction. 
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 The  pulse  pressure  is  the  difference  between  the  systolic 

and  diastolic  pressure. 

 ^12.  The  lining  of  the  heart  is  called  the  endocardixam  and  it  is 

continuous  with  the  lining  of  the  blood  vessels. 
0  13.  Arteries  always  carry  osygeriated  blood. 
0  14.  Blood  flows  from  the  larger  veins  to  the  smaller. 
15.  The  right  side  of  the  heart  caries  the  venous  blood. 

0  16.  Blood  reaches  the  stomach  by  means  of  the  hypogastric  artery. 

0  17.  The  saphenous  vein  is  a  deep  vein  of  the  leg. 

 18.  The  abdominal  aorta  terminates  by  dividing  into  the  common 

iliacs. 

0  IS.  The  right  innorninate  and  carotid  arteries  branch  directly 
from  the  arch  of  the  aorta. 

 ^20.  The  hepatic  artery  is  the  nutrient  vessel  of  the  liver. 

^_0_21.  Blood  from  the  lower  extremities  must  return  to  the  heart 
by  way  of  the  inferior  vena  cava. 
0  22.  In  the  utervis  the  fetus  receives  it  blood  supply  from  the 
mother. 

 23.  The  chief  function  of  the  portal  system  is  to  carry  off 

waste  substances  from  the  digestive  organs. 

24.  I^ymph  ducts  resemble  veins  in  their  construction. 

25.  Lymph  is  the  name  given  to  the  tissue  fluid  after  it  has  been 
collected  into  the  lymph  vessels. 

 26.  Tissue  fluid  is  formed  by  filtration  of  plasma  through  the 

capillary  membranes. 
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B,  COIvjPLETIOH:  Complete  the  follcwing  statements  by  placing  the 

word  or  phrase  which  best  completes  the  thought  in 
the  blank  at  the  right  side  of  the  page.  Be  sure 
that  the  numbers  match. 


1*  In  the  general  circulation  the  blood  enters 
the  (l)  from  the  (2)  and  (3),  passes  over  the 


1.  right  atrium 


2.  superior  and 
inferior  vena 

(4)  valve  into  the  (5)  and  then  over  the  semi-      3.  cava 

lunar  valve  into  the  (6),  by  which  it  is  taken      4.  tricuspid 

right 

to  the  lungs  to  renew  its  supply  of  (7).  5.  ventricle 


The  blood  returns  to  the  heart  by  way  of  the 


puliE-onary 

6.  artery 

7.  oxygen 
pulmonary 

8.  veins 


(8),  entering  the  (9)  from  which  it  passes  over    9.  left  atrixaa 

(mitral) 

the  (10)  valve  into  the  (ll)  and  on  thru  the 


(12)  valve  into  the  (18)  which  branches  to 
carry  it  through  out  the  body. 


10.  bicuspid 

11.  left  ventricle 
(semilimar  J 

12.  aortic 

13.  aorta 


2.  Yihen  a  mass  of  blood  clots  and  remains  in  a 

blood  vesses  it  is  called  a  (14),  but  a  small      14.  thrombus 

particle  of  this  clot  floating  in  the  blood 

stream  is  called  (15)  and  may  cause  death.  15.  embolus 

3.  The  average  number  of  white  blood  cells  per 

cubic  millimeter  of  blood  is  (16)  while  the  av-  16.  6  -  10,000 
erage  number  of  red  blood  cells  per  cubic  mill- 

4,500,000  - 

imeter  of  blood  is  (17),  17.  5,000,000 


4.  The  brachial  artery  is  found  in  the  (18), 


18.  arm 
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?•  The  marrcw  functions  in  the  formation  of  (33) 
blood  cells. 

8.  (34)  blood  cells  act  as  phagocytes, 

9,  A  temporary  increase  in  the  nvanber  of  whit© 
blood  cells  is  called  (35). 

10.  Polyoj^hemia  is  a  condition  in  which  the  (36) 
blood  cells  have  (37)  in  number. 

11.  Hemolysis  means  a  (38)  of  (3S)  blood  cells, 
which  contain  (40). 


26,  volar 


27.  food  substances 


arch  of  the 

6.  To  reach  the  right  hand  blood  must  pass  through      19.  aorta  

the  (19)  into  the  (20)  artery  and  into  the  branch  20.  innominate 
called  the  (21),  which  at  the  outer  border  of  the  21.'  subclavian 
first  rib  is  called  the  (22)  artery  which  in  22.  axillary 

turn  becomes  the  (23)  artery  as  it  passes  down       23.  brachial 
the  upper  arm,  and  this  divides  into  the  (24)         24.  radial 

and  (25)  arteries  whi6h  carry  blood  to  the  (26)      25.  ulnar  

arch  from  which  the  hand  is  supplied. 

6.  The  purpose  of  the  portal  system  is  to  carry 

(27)  obtained  from  the  (28),  (29),  and  (30)  28.  stomach 

to  the  (31)  for  (32).  29.  intestines 

30.  spleen 

31.  liver 
52.  storage 
33.  red  

84.  white 

35.  leucocytosis 

36.  red  

37.  increased 


38.  destruction 


39.  red 


40.  hemogloblin 
clotting  of 

12.  The  chief  function  of  platelets  is  to  aid  in  (41). 41.  blood  
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C.  MATCHIL'Gt  Place  tho  number  of  the  item  in  coliimn  1  before  the 
statement  which  it  best  completes  in  ooluran  2. 


Goluinn  1 
1,  Celiac  artery 

2»  Hepatic  artery 

3.  Ifyocardiiim 

4.  Hemogloblin 

5.  Ductus  arteriosus 

6.  Foramen  ovale 

7.  Internal  iliac 
8*  Lacteals 

9»  Spleen 

10,  White  blood  cells 

11.  Prothrombin  plus  calcium 

12.  Blood  platelets 

13,  Azygos  veins 

13.  Pericardium 

15*  Edema 

16.  Sphygomomanometer 

17.  Stethoscope 

18.  Vagus  nerve 
19*  I^mph  nodes 


Column  2 
6  opening  between  the  atria  in 


the  fetal  heart 
19  function  as  filters  in  the  body 

1  branches  to  form  the  gastric, 
splenic,  and  hepatic  arteries 

2  carries  arterial  blood  to  the 


liver 

8  lymphatics  of  the  small  intestines 


11  functions  with  cephalin  to  form 
thrombin 

13  supplemental  channel  for  venous 
blood 

5  connects  pulmonary  artery  and 


aorta  in  the  fetus 
4  is  found  within  the  erythrocytes 


3  muscular  tissue  of  the  heart 


7  carries  blood  to  the  uterus 

9  considered  to  be  a  lymphatic 
gland 

^6  ^instpument  used  in  taking  blood 
pressure 

18  sends  inhibitory  fibers  to  the  heart 
15  an  over  amoimt  of  tissue  fluid 


12  contain  a  substance  called  cephalin 


C 
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B.  The  respiratory  system  (tentative  time  allotment,  six  to 
eight  hours).  It  has  already  been  noted  that  there  is  con- 
siderable interrelation  between  the  circulatory  and  respir- 
atory systems.  The  metabolism  of  the  body  is  dependent  upon 
a  continuous  supply  of  oxygen  for  the  ohomical  changes  which 
take  place  within  the  cells,  and  one  of  the  chief  end  pro- 
ducts of  these  chemical  changes  is  carbon  dioxide.  This  ex- 
change of  gases  is  known  as  respiration  ajid  is  dependent  upon 
the  proper  functioning  of  certain  organs  which  compose  the 
respiratory  system. 

1*  Introductory  lecture  and  discussion  including 

a.  Two  phases  of  respiration 

(1)  External  the  exchange  of  gases  within  the  lungs 

by  diffusion 

(2)  Internal  the  exchange  between  the  tissue  cells 

and  the  blood 

b.  A  brief  survey  of  the  organs  of  respiration  using  charts 
and  specimens  for  demonstration 

2.  Suggestions  for  individual  or  small  group  study  and  inves- 
tigation. 

a*  Prom  charts,  models,  and  references  study  carefully  the 
structures  which  function  in  respiration 
(1)  Kose  and  accessory  sinuses 

(a)  Can  you  identify  the  bones  which  form  the  nose? 
"What  bone  forms  the  nasal  septum? 
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(b)  How  does  the  ethmoid  bone  function  in  the 
formation  of  the  nasal  cavity,  especially 
the  cribifona  plates? 

(c)  Why  does  a  sever©  nasal  congestion  lessen  the 
sense  of  smell? 

(d)  li'^t  is  the  blood  supply  of  the  nasal  cavities? 

(e)  What  are  the  advantages  to  nasal  breathing? 

(f)  What  are  adenoids?  Have  they  any  function? 

(2)  Pharynx 

(a)  "What  are  the  three  divisions  of  the  pharynx? 

(b)  How  doos  the  pharynx  connect  with  the  middle 
ear?  What  is  the  purpose  of  this  passageway? 

Is  it  ever  a  means  of  transfer  of  disease  organ- 
isms? 

(c)  What  is  the  structure  and  function  of  the  tonsils? 

(3)  Larynx 

(a)  VOiat  is  the  location  of  the  larynx?  Is  it  a 
stationary  organ? 

(b)  What  are  the  principal  cartiliges  of  the  larynx? 

(c)  How  does  the  hyoid  bone  function  in  the  foriaa- 
tion  of  the  larynx? 

(d)  Is  the  structure  of  the  larynx  alike  in  male 
and  female? 

(e)  Y/hat  are  the  vocal  cords  and  what  is  voice? 

(f)  Eovf  is  the  glottis  protected  during  svraillowing? 
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(4)  Trachea 

(a)  What  is  the  location  of  the  trachea  in  relat- 
ion to  the  esophagus? 

(b)  'il^hat  is  the  structure  of  the  trachea? 

(o)  What  relationship  is  there  between  the  larynx, 
the  trachea,  and  the  thyroid  gland? 

1)  Why  is  it  sometimes  necessary  to  do  a  trache- 
otony  on  a  thyroid  patient? 

2)  YiThy  is  a  thyroid  patient  encouraged  not  to 
talk  for  a  few  days  post  operative? 

3)  Why  is  it  difficult  for  a  patient  with  a 
trachootony  tube  to  talk? 

(5)  Bronchi 

(a)  ¥<hat  is  the  relation  of  the  bronchi  to  the 
trachea?  To  the  bronchioles? 

(b)  Why  is  there  a  difference  in  the  structure 
of  the  right  and  left  bronchus? 

(6)  Lungs 

(a)  Prom  a  gross  study  of  the  lungs  in  the  animal 
di sect ion  or  in  the  post-mortem  room 

1)  Wliat  is  their  location?  Vfhat  is  meant  by  the 
plural  cavity? 

2)  VJhat  is  the  plura? 

3)  What  is  the  color  and  texture  of  the  lung 
substance? 


76 

4)  Are  tha  lungs  identical  in  structure?  If 
not  what  would  account  for  ary  structural 
difference? 

(b)  Using  available  microscopic  slides  and  refer- 
ences study  the  histology  of  the  lungs. 

1)  Review  the  pulmonary  circulation 

2)  What  ajrtery  furnishes  the  lung  tissue  with 
its  blood  supply? 

3)  Diagrani  a  lobulo  showing  the  atria,  the  al- 
veoli, the  bronchioles,  emd  the  arterial  and 
venous  blood  supply  showing  how  the  exchange 
of  gases  takes  place. 

Working  in  pairs  or  small  groups  make  a  careful  study 
of  respiration. 

(1)  V/hat  is  inspiration?  Is  it  active  or  passive?  What 
muscles  are  involved? 

(a)  How  much  change  in  the  size  of  the  chest  is  there 
during  inspiration? 

(b)  Is  respiration  a  voluntary  or  involuntary  action? 
Why  can  one  only  hold  ono's  breath  a  certain  length 
of  time? 

(2)  What  is  the  normal  capacity  of  your  partner's  lungs? 
Check  the  meaning  of  the  terms  tidal,  complemental, 
supplemental,  residual,  and  reserve.  Can  you  check 
any  of  these  with  chest  measurements?  What  is  meant  by 


minimal  air? 

(3)  With  your  partner  breathing  normally  check  the 
pulse  rate.  Y!h&t  is  the  ratio  of  pulse  and  resp- 
iration? After  this  is  recorded  let  her  hold  her 
breath  for  as  long  as  possible  and  then  check  the 
rate  of  both  the  pulse  and  respiration.  Is  there 
an  increase  in  both  or  only  one  or  neither?  Vfty? 

(4)  l/llhat  changes  are  there  in  the  carbon  dioxide,  oxy- 
gen, and  nitrogen  content  of  air  between  inspira- 
tion and  expiration?  Is  this  change  due  to  inter- 
nal respiration?  If  so  hca  would  you  define  inter- 
nal respiration? 

(5)  Would  you  conclude  that  expiration  is  active  or 
passive?  Vfhy? 

(6)  When  there  is  a  question  of  whether  a  baby  was 
born  dead  or  died  after  birth  why  are  the  lungs 
examined?  If  it  was  a  stillbirth  would  the  lungs 
float  when  placed  in  water? 

(7)  "iVhat  are  the  causes  of  the  baby's  first  respiration 
at  birth? 

(8)  How  much  moisture  is  given  off  through  respiration 
during  the  twenty- four  hours?  Does  this  aid  in 
maintaining  an  even  body  temperature? 

(9)  What  are  the  meanings  of  the  terras  eupnea,  dyspnea, 
hyperpnea,  apnea,  asphyxia,  G heyne-Stokes  respira- 
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tion,  and  edematous  respiration? 
3.  There  will  be  a  general  quiz  in  respiratory  system. 

Quiz  in  Respiratory  System 

THUS  OR  FALSE:  Place  a  zero  (O)  in  front  of  the  nvuaber  of  the 
statement  if  it  is  in  any  way  false.  If  true 
please  leave  unmarked. 

 1,  The  circulatory  eaxd  respiratory  systems  are  interdependant, 

 2.  External  respiration  involves  the  pulmonary  circulation. 

 3,  Internal  respiration  is  dependent  upon  the  circulatory 

system. 

0  4:,  Oxygen  therapy  is  of  no  value  for  patients  suffering  with 

circulatory  disturbances  but  is  very  helpful  in  cases  of 
respiratory  difficulty. 

0    5.  The  pharynx  is  commonly  called  the  "voice  box". 

0 6.  The  so-called  "Adam's  apple"  is  the  prominence  of  the  hyoid 
bone. 

7.  The  hyoid  bone  is  attached  by  muscles  to  the  styloid  process 
of  the  temporal  bone. 

 8.  The  thyroid  cartilage  is  the  largest  of  the  cartilages  com- 
posing the  larynx. 

 9.  A  sign  of  puberty  in  the  male  is  the  change  in  the  size  of 

the  larynx. 

0  10.  The  trachea  is  situated  posteriorly  to  the  esophagus. 

11.  The  nitrogen  content  of  the  blood  is  not  appreciate ly  changed 
during  respiration. 
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12*  Normal  quiet  breathing  is  called  eupnea. 
 13.  Cheyne-Stokes  respiration  is  a  combination  of  polypnea 

8uid  hyperpnoa  followed  by  a  period  of  apnea. 

 14.  Toice  is  due  to  various  vibrations  of  the  vocal  folds. 

 ^15.  Tidal  air  is  the  volume  which  is  inspired  and  expired  when 

an  individual  is  breathing  normally. 

 ^16.  After  birth  the  lungs  are  never  completely  emptied  of  air. 

 17.  One  important  cause  of  the  first  respiration  in  the  new-borne 

is  the  increased  eimount  of  carbon  dioxide  in  the  blood  after 

the  cord  is  cut. 

18.  In  the  fetal  circulation  the  exchange  of  gases  takes  place 
in  the  placenta. 

19.  Hemogloblin  which  has  received  a  fresh  supply  of  oxygen  is 
called  oxyhemogloblin. 

0  20.  The  trachea  divides  into  bronchi  after  entering  the  lungs  at 

the  hilum  region. 
0  21.  It  is  abnormal  to  find  pigmentation  in  the  lung  tissue. 
 22.  The  rate  of  the  respiration  is  in  comparison  with  the  rate 

of  the  contractions  of  the  hoart. 

25.  The  diaphragm  is  the  chief  muscle  of  inspiration. 

0  24.  The  glottis  protects  the  trachea  during  the  swallowing  of 
food. 

 25.  Kormal  respiration  is  between  sixteen  and  tvz-enty  a  minute. 

26.  The  trachea  lies  in  the  mediastinal  cavity. 

27.  liiormal  expiration  is  in  general  a  passive  action. 
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B.  COMPLETION >  Complete  the  following  statements  by  filling  in  the 
blanks  at  the  right  of  the  page.  Be  sure  that  the 
ninnbers  match. 

1.  Starting  with  the  external  and  proceeding  toward  l.nose   


the  internal  structures  of  the  respiratory  system  2«  v/%rm 


we  have  the  (l)  which  functions  to  (2),  (S),  and  3» filter 


(4)  the  air;  then  the  (5)  which  is  divided  into  4«  moisten 
three  parts,  the  (6),  (7),  and  the  (8);  the  5«  pharynx 

(9)  which  is  commonly  called  the  "voice  box"         6.  nasal 


situated  at  the  upper  end  of  the  (lO),  which  in  7.  laryngeal 
turn  divides  ^ust  before  entering  the  Ixmgs  to      8.  oral  


form  the  (11)  which  subdivide  into  many  branches  9 •  larynx  

called  (12)  which  teminate  in  air  pockets  in  10 »  trachea 
Ixmgs  called  (13).  11.  bronchi 

12.  bronchioles 

13.  alveoli 


2.  There  are  five  important  cartilages  which  form  14«_oricoid 

the  supporting  framework  of  the  larynx,  the  (14]^5.  epiglottis 

(15),  (16),  (17),  and  (18),  16.  arytenoid 

thyroid 

17.  (oorniculate ) 

18,  cuneiform 

3.  Located  on  either  side  of  the  trachea  just 

below  the  larjmx  is  the  endocrine  gland  known 

as  the  (19),  19.  thyroid 

nasal 

4.  The  eustachian  tube  connects  the  (20)  with  the    20.  pharynx 
(21).  21.  middle  ear 
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The  digestive  system  (tentative  time  allotment  six  to  eight 
hours).  This  system  is  of  great  importance  in  the  maintain- 
ing of  normal  body  metabolism  as  it  receives  food  which  it 
breaks  dovm  into  simple  substances  which  are  able  to  be  ab- 
sorbed through  the  walls  of  the  stomach  and  intestines  into 
the  body  fluids,  while  the  residue  of  the  food  which  can  not 
be  digested  is  excreted.  The  digestive  system  consists  of 
a  muscular-membranous  tube  called  the  alimentary  canal  which 
is  continuous  from  the  mouth  to  the  anus.  The  various  por- 
tions of  this  canal  will  be  studied  separately  and  in  their 
relationship  to  each  other. 

1.  Introductory  lecture  and  discussion  including 

a.  Brief  discussion  of  digestion  and  its  purpose 

b.  General  discussion  of  the  portions  of  the  digestiipe 
tract  and  their  purpose 

c«  Brief  discussion  of  accessory  organs  of  digestion 

2.  Suggestions  for  individual  or  small  group  study  and  inves- 
tigation. 

a.  Review  the  important  muscles  of  mastication. 

b.  Study  the  mouth  cavity  and  its  contents  as  they  are  re- 
lated to  digestion. 

(l)  Having  studied  the  structure  of  the  maxillae  and 
mandible  from  charts,  references,  and  the  skull 
would  you  conclude  that  it  is  important  to  retain 
the  first  teeth  until  the  second  are  ready  to 
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ornpt?  Yfhy?  Would  it  have  any  beRring  on  digest- 
ion? 

(2)  Vilhat  foods  should  be  included  in  the  diet  of  a 
young  child  to  aid  in  the  formation  of  healthy 
teeth? 

(3)  How  many  teeth  are  foiind  in  the  first  set?  Hot/ 
many  in  the  second  set? 

(4)  How  does  the  tongue  function  in  the  mastication 
of  food? 

(a.)  "What  are  the  taste  buds  and  where  are  they  loc- 
ated? 

(b)  "^^hat  are  the  four  qualities  of  taste  that  may  be 
recognized  by  the  tongue? 
(5)  What  is  the  location  and  function  of  the  salivary- 
glands? 

c.  What  is  the  relative  position  of  the  esophagus  to  the 
trachea  ? 

(1)  Hew  is  food  propelled  through  the  esophagus?  What 
is  there  in  its  structure  that  makes  this  possible? 

(2)  Eovr  does  the  esophagus  vary  from  the  stomach  in  its 
structure  ? 

(3)  ViHiy  is  it  important  to  send  patients  to  the  oper- 
ating room  with  an  empty  stomach? 

d.  Make  a  careful  study  of  the  structure  and  function  of 
the  stomach. 
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(1)  "What  is  the  position  of  the  stomach  within  the 
abdominal  cavity? 

(2)  \7hat  is  the  arrangeiaent  of  the  muscle  fibers  in 
the  muscular  coat  of  the  stoiaaoh?  '<Vhy  are  they 
so  arranged? 

(3)  Where  are  the  valyas  located  and  what  is  their 
purpose? 

(4)  In  what  parts  of  the  stomach  are  the  glands  loc- 
ated and  what  are  their  secretions? 

(5)  From  what  arteries  does  the  stomach  receive  its 
blood  supply? 

(6)  How  long  does  food  normally  remain  within  the 
stomach  and  what  is  its  consistency  when  it  leaves 
the  stomach? 

(7)  How  much  digestion  has  taken  place  in  the  stomach? 
Note  carefully  the  structure  and  function  of  the  small 
inte stines. 

(1)  \Hhe.t  ducts  empty  into  the  duodenum  and  why? 

(2)  How  does  the  structure  of  the  small  intestines  com- 
pare with  that  of  the  stoiaaoh?  How  does  the  function 
of  the  rugae  of  the  small  intestines  compare  with 
that  of  the  rugae  found  in  th3  stomach? 

(3)  On  resection  why  does  the  intestinal  mucosa  appear 
velvety? 

(a)  iVhat  struotux-es  are  found  within  the  villi? 
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(b)  Eovr  do  these  structures  function  in  the  ab- 
sorption of  food  substances? 

(4)  What  are  the  secretions  of  the  intestines  and 
their  function? 

(5)  How  are  the  small  intestines  held  in  position? 
(S)  Prom  v/hat  arteries  do  they  receive  their  blood 

supply? 

(7)  Why  is  the  second  portion  of  the  small  intestines 
called  the  jejunum  or  "empty  intestine"? 

(8)  What  is  the  location  and  function  of  Pey^rfe  patches? 
($)  What  would  you  conclude  the  main  function  of  the 

small  intestines  to  be? 
Note  carefully  the  structure  and  function  of  the  large 
intestine  or  colon. 

(1)  How  does  the  large  intestine  compare  with  the 
small  intestines  in  length  and  structure? 

(2)  Vihat  is  the  structvire  and  function  of  the  ileo- 
cecal valve? 

(3)  Has  the  location  and  structure  of  the  appendix  any 
bearing  upon  why  it  is  so  frequently  inflammed? 

(4)  What  are  the  divisions  of  the  colon?  Hew  do  they 
vary  in  structure? 

(5)  What  is  the  function  of  the  levator  ani  muscle  in 
its  relation  to  the  anal  aperature? 

(6)  What  is  the  source  of  the  blood  supply  of  the  colon? 
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11.  The  .Alianentary  Canal 


cry  A 

/  j 


V 


  — ■■^    I.   — ■  ■  .  —       M  ■         ,  —  .  — 

Adapted  from  drawing  by  Tom  Jones  frauPetrolagar  Laboratories  Inc 
Chicago,  Illinois 

Identify  tha  parts  that  are  lettered  by  placing  the  correct 
letter  in  front  of  the  ncmd;  of  the  part. 


k  uppendix 

f  greater  curvr.ture 

a  esophagus 

o  anus 

n  rectum 

q  cecum 

h  transverse  colon 

g_  body  of  stomach 

b  fundus 


c  lesser  curvature 

e  duodenum 

m_  sigmoid  flexure 

1  small  intestines 

p  terminal  end  of  ileum 

3  ascending  colon 

d  pylorus 

i  descending  colon 


I  ■  .  ■ 
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The  accessory  organs  of  digestion 

(1)  From  charts,  diagraras,  animal  di section,  and 
obsei*vation  at  autopsy  study  the  gross  ajoatoni^ 
of  the  liver. 

(a)  Does  its  location  have  any  influence  on  its 
shape  ? 

(b)  YJhy  is  it  called  a  lobular  glandular  organ? 
(o)  liVhat  is  Glisson's  capsule? 

(d)  How  is  the  organ  held  in  place? 

(e)  Vihat  structures  enter  or  leave  by  the  hilum? 

(2)  Using  the  microscopic  slides  and  diagrams  study 
the  microscopic  structure  of  the  liver 

(a)  Is  there  a:v  similarity  between  structure  of 
the  lungs  and  the  liver? 

(b)  V/hat  is  bile?  Its  source,  distribution,  and 
functioh? 

(c)  li^hat  becomes  of  the  portal  tube  as  it  enters 
the  liver? 

(d)  What  happens  to  the  hepatic  artery  after  it 
enters  the  liver? 

(3)  What  part  does  the  liver  play  in  the  metabolism 

of  carbohydrates  and  fats?  Vfhere  is  glucose  stored? 

(4)  What  is  the  relation  of  the  liver  to  the  life  cycle 
of  the  erythrocytes?  "lYhat  is  heparin? 

(5)  What  is  meant  by  the  protective  role  of  the  liver? 
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(6)  Why  is  liver  givon  to  anemic  patients? 

(7)  What  is  the  relatioa  of  the  gall  bladder? 

(8)  What  is  the  function  of  the  hepatie,  cystic 
floid  comzaon  bile  ducts? 

(9)  What  kind  of  an  organ  is  the  pancreas?  Vfny  is  the 
term  heterocrine  applied  to  it? 

(a)  What  is  the  function  of  the  pancreatic  fluid? 

(b)  What  is  the  source  of  insulin  and  its  function? 
Foods,  vitamins,  and  mineral  substances 

(1)  V?hat  is  a  food?  Into  what  two  main  classes  may  foods 

be  placed?  Review  classification  of  foods  from  dietetics. 

(2)  What  is  meant  by  hydrolysis  of  carbohydrates?  How  is 
it  brought  about  and  what  is  the  result  of  hydrolysis? 

(3)  Wiiat  preparation  of  sugar  is  given  introvenously  and 
in  what  strength? 

(4)  What  are  fcts  and  their  fvinction  within  the  body? 

(5)  Can  fats  and  carbohydrates  be  used  interchangeably 
in  the  body? 

(6)  What  are  proteins  and  their  function  within  the  body? 
Raw  are  they  classified? 

(7)  What  are  vitamins?  Must  they  \mdergo  digestion? 
What  are  the  important  vitamins  and  in  what  foods 
are  they  found? 

(8)  What  are  the  main  mineral  substances  found  in  the 
body  and  their  specific  fxmction? 
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1.  Summary  of  the  physiology  of  digestion 

(l)  Through  out  this  study  of  the  digestive  system 
there  have  been  msmy  references  to  the  physio- 
logy of  digestion,  "but  can  you  write  a  satisfactory 
definition  of  the  function  of  digestion  in  your 
ovm  words? 

(d)  What  is  the  correlation  between  the  process  known 
as  digestion  and  other  bodily  functions  such  as 
that  carried  on  by  the  respiratoiy  and  circulatory 
systems? 

3.  There  will  be  a  diagrajai  qviiz  given  to  you  on  the  anatomi- 
cal structure  of  the  alimentary  canal  before  passing  on 
to  the  study  of  the  accessory  organs  of  digestion. 

4.  Animal  dassoction  will  be  done  in  groups  using  the  embalm- 
ed double-injected  cat  previously  used  for  the  circulatory 
and  respiratory  research.  If  possible  a  post-mortem  examin- 
ation will  be  attended. 

5.  There  will  be  a  general  quiz  covering  this  work  in  the 
digestive  system. 

Quiz  in  Digestive  System 

A.  TRUE  OR  F/XSEi  Read  the  statement  over  carefully  and  if  it  is  in 

any  way  false  place  a  zero  (O)  in  front  of  the 
ntunber  of  the  statement. 

 1.  The  gastro-intestinal  tract  is  also  called  the  alimentary 

canal. 

0    2.  Teeth  are  unimportant  in  digestion. 
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0  3»  Teeth  do  not  fom  in  the  infant's  jaw  until  after  birth, 
_0_4.  The  first  teeth  are  called  deciduous  and  are  of  little 
value. 

0    5,  Digestion  of  proteins  begins  in  the  mouth  with  the  action 
of  ptyalin» 

 ^6.  The  tongue  is  the  end-organ  of  taste  but  taste  and  smell  are 

closely  related. 

0    7.  The  larynz  functions  both  in  the  respiratory  and  digestive 
systems. 

0    8.  The  esophagus  is  located  in  front  of  the  trachea. 

 9.  The  pharynx  may  be  called  part  of  the  digestive  system. 

0  10.  The  great  omentum  is  attached  to  the  lesser  curvature  of 
the  stomach. 

11.  Both  the  greater  and  lesser  omenta  are  folds  of  peritoneum. 

 ^12.  The  small  intestines  &re  held  in  place  by  the  mesentery 

which  attaches  them  to  the  posterior  wall  of  the  abdomen. 
0  15.  The  mesentery  is  without  blood  supply. 

 ^14.  The  peritoneum  is  the  largest  serous  membrane  in  the  body 

and  it  serves  to  prevent  friction  and  adhesions  between 
various  organs  of  the  abdominal  cavity  by  secreting  a 
serum  which  acts  as  a  lubricant. 

0  15.  The  outer  coat  of  the  esophagus  is  serous. 

 ^16.  Food  is  propelled  through  the  esophagus  to  the  stomach  by 

means  of  peristaltic  waves. 

0  17.  The  fundus  is  the  lower  portion  of  the  stomach. 
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18.  The  longitudinal  folds  in  the  mucous  meiribrane  of  the  esoph- 
agus disappear  when  the  tube  is  distended  for  the  passage 
of  food. 

19.  Food  is  kept  in  the  stomach  lantil  it  is  ready  for  intestinal 
digestion  by  the  pyloric  valve  which  is  a  sphincter  muscle. 

0  20.  The  muscular  coat  of  the  stomach  is  composed  of  circular 
muscles. 

21.  The  mioous  coat  of  the  stomach  is  soft  and  thick  due  to  the 
densely  packed  small  glands  which  are  embedded  in  the  areolar 
connective  tissue. 

22.  Folds  of  the  stomach,  called  rugae,  disappear  when  the  stomr- 
ach  is  distended. 

0  23.  The  enzyme  pepsin  is  secreted  by  the  fundic  glands. 

24.  The  gastric  fluid,  composed  of  pepsinogen  and  mucin,  is  sec- 
reted by  the  pyloric  glands. 

25.  The  aciditj'^  of  the  stomach  is  due  to  the  hydrochloric  acid 
which  is  secreted  by  the  glands. 

0  26.  The  duodenum  is  the  longest  portion  of  the  small  intestines. 

27.  The  circular  folds  of  the  small  intestines  do  not  disappear 
on  distention  but  fimction  to  slow  up  the  progress  of  the 
food. 

28.  The  appendix  is  attached  to  the  cecum  which  is  a  blind  pouch. 
029.  The  ileo-cecal  valve  prevents  food  from  passing  into  the  cecum. 
0  30.  The  rectvim  is  the  terminal  portion  of  the  large  intestines. 

31.  Hemorrhoids  are  enlargements  of  the  veins  of  the  anal  canal. 
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B.  CCIiPLETIOKj  Complete  the  following  statements  by  writing  the  vrord 
or  phrase  which  best  completes  the  thoxight  in  the 
space  at  the  right  side  of  the  paper.  Be  sxire  that 
the  numbers  match. 

1.  The  three  portions  of  the  stomach  are  the  (1),  (2),  1.  fundus 

and  (3)»  2.  body  


S.yyloris 


2.  Within  the  villi  are  found  the  (4)  and  IJS)  which      4.  laoteals 
function  in  the  absorption  of  food  substances.         5.  capillaries 

3.  The  divisions  of  the  small  intestines  in  their 
correct  order  are  the  (6),  (7),  (8). 


6 .  duodenum 


7.  jejunum 

8.  ileum 


4.  The  salivary  glands  are  the  (9),  (lO),  and  (11 )       S.  parotid 

which  secrete  an  enzyme  (12)  which  acts  on  (13)  10.  sublirigual  1 
changing  them  to  (14).  11.  submaxillary 

12.  ptyalin 

13.  starch  

dextrin 

14.  maltose 


5.  Aggregated  lymph  nodules  called  (15)  are 
fotmd  through  out  the  small  intestines.  In  diseases 
such  as  typhoid  fever  they  become  infected  and 
ulcerate  because  of  their  specific  activity  in 
(16)  bacteria. 

6.  The  large  intestine  is  also  called  the  (l7) 
and  is  divided  into  (18)  sections. 


16 .  Feyesr '  s  patche 


16.  filtering 
17.  colon 


18.  fovir 


small 


7.  Food  absorption  largely  takes  place  in  the  (IS).    19.  intestines 
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8.  Tha  (20),  which  is  an  important  musel© 
of  the  pelvis  functions  in  the  foniation 
of  the  internal  and  external  sphincter 
muscles  of  the  (21). 

9.  (22)  is  formed  in  the  liver  and  acts  to 
prevent  the  clotting  of  blood  in  the  blood 
vessels, 

10.  Calcium  is  utilized  by  the  body  for  the 
building  of  better  (23)  and  (24)  and 
aids  in  the  (25)  of  blood. 

11.  The  pancreas  is  termed  a  (26)  gland  be- 
cause it  is  both  (27)  and  (28),  Its 
enzymes,  (29),  (30),  (3l),  and  (32)  act 
on  (33),  (34)  and  (35), 


20.  levator  ani 


21,  anus 


22.  heparin 


23,  teeth 


24.  bone 


25.  clotting 


26.  heterocrine 


27.  duct 


28.  ductless 


2S.  trypsin 


30.  erepsin 


31.  aayl&se 


32.  lipase 


33.  carbohydrates 

34.  proteins  


35.  fats 


37.  carbohydrates 

38,  liver 


12,  The  hormone  of  the  pancreas,  (36)  func-         36.  insulin 
tions  in  the  metabolism  of  (37). 

13.  Excess  carbohydrates  are  stored  in  the  (38) 
in  the  form  of  (39)  which  must  be  reeon- 
verted  into  (40)  before  it  can  be  utilized 
by  the  body. 


59.  glycogen 


40.  glucose 


i 
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Discuss  the  correlation  of  the  muscular,  circulatory  and  dig- 
estive systems. 


^ 
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The  excretory  system  (tentative  time  allotment  six  hours) 
In  our  study  of  the  oirculatory,  respirator^'-,  and  digestive 
systems  we  have  seen  that  tlie  blood  is  the  medivan  v/hich 
carries  oxj''gen  from  the  lungs  and  chemical  substances  from 
the  digestive  system  to  the  individual  body  cells.  In  turn 
wasti  products  must  be  eliminated  from  the  body  and  the  organs 
which  fiuiction  in  this  capacity  are  included  in  the  excretory 
system.  This  system  includes  the  lungs,  alimentary  canal, 
skin,  and  kidneys  but  at  this  time  we  will  concentrate  on 
the  urinary  system  as  these  other  organs  have  either  been 
discussed  already  or  will  be  considered  in  relation  to  later 
units. 

1.  Introductory  lecture  and  discussion  including 

a.  Brief  review  of  the  circulatory  system  as  it  affects 
the  kidneys 

b.  Review  of  the  composition  of  blood  and  lymph  and  the 
relation  of  the  circulation  to  accumulation  of  body 
fluids, 

(1)  Review  of  blood  pressure  as  found  in  arteries, 
veins,  and  capillaries 

(2)  Review  of  osmotic  pressure 

0.  Brief  discussion  of  anatomical  position  and  structure 
of  the  kidneys,  ureters,  bladder,  and  urethra 

2.  Suggestions  for  individual  or  small  group  study  and  in- 
vestigation 
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a*  Is  there  any  difference  in  the  relative  position  of 
of  the  kidneys?  If  so  why? 

(1)  How  are  the  kidneys  held  in  place? 

(2)  V^hy  does  a  sudden  loss  of  weight  predispose  to 
ptosis  of  one  or  both  kidneys? 

b.  From  charts  and  individual  dissection  of  an  animal 
kidney  study  the  macroscopic  structure, 

(1)  Can  you  distinguish  betv/een  the  cortex  and  med- 
ulla? Is  there  ai^y  difference  in  the  color  or 
texture  of  the  tv/o  sections? 

(2)  Are  the  pyramids  or  renal  columns  visible? 

(3)  Kote  carefully  the  pelvis  of  the  kidney  and  see 
if  you  can  distinguish  any  of  the  calyces? 

c.  From  references,  diagraras,  and  microscopic  slides 
study  the  microscopic  structure  of  the  kidneys. 

(1)  Diagram  the  nephron,  or  unit  pattern  of  the  kid- 
ney. 

(a)  TOiat  is  the  structure  and  fimction  of  the 
glomeruli  and  the  tubules? 

(b)  Why  is  Henle's  loop  of  importance? 

d.  Vfliat  is  the  function  of  the  kidney? 

(1)  How  does  a  change  in  blood  pressure  effect  the 
physiology  of  the  kidney? 

(2)  How  does  the  capillary  pressure  within  the  glomer- 
uli differ  from  that  found  within  other  capillaries 
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of  the  body?  IVhy  is  this  true? 

(3)  How  much  of  the  fluid  that  is  filtered  through 
the  glomeruli  is  expelled  as  urine?  >Vhat  happens 
to  tPie  rest? 

(4)  'flhat  is  meant  by  threshold  point  within  the  kid- 
neys? "VVhat  is  the  normal  threshold  point  for  glu- 
cose? 

6.  llThat  are  the  nonnal  constituents  of  urine?  V/here  do 
these  substances  come  from? 

f.  VShat  is  the  specific  gravity  of  urine  and  why  may  it 
fluctuate  even  in  a  healthy  person? 

g.  Hew  does  suppression  differ  from  retention  when  applied 
to  the  urine  output? 

h.  How  can  the  renal  function  be  determined  by  the  inject- 
ion of  a  dye,  either  intravenously  or  intramuscularly? 

i.  Be  familiar  with  the  terms  anuria,  polyuria,  dysuria, 
nocturia,  hematuria,  hemoglobinuria,  and  oliguria. 

J,  Vyhat  is  the  location  and  structure  of  the  ureters?  How- 
is  urine  passed  through  them  to  the  urinary  bladder? 

k,  Vftiat  is  the  structure  and  function  of  the  urinary  blad- 
der? VVhy  is  it  not  a  trxie  pelvic  organ? 

1.  How  does  the  structure  and  function  of  the  male  urethra 
var^'  from  that  of  the  female  urethra? 

m.  liVhat  is  the  urinary  meatus? 

Animal  dissection  will  be  done  for  further  study  of  the 
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urinary  system 

4.  There  will  be  a  general  quiz  covering  this  vfork  in  the 
urinary  system. 

Quiz  in  Urinary  System 

TRUE  OR  FALSE:  Read  the  statement  over  carefully  and  if  it  is  in 
any  way  false  place  a  zero  (6)  in  front  of  the 
number  of  the  statement.  If  true  please  leave 
unmarked. 

1.  The  excretory  system  includes  the  lungs  and  the  skin. 


2.  The  kidneys  are  abdominal  organs  but  are  retroperitoneal. 


 ^3.  The  kidney  is  imbedded  in  an  adipose  capsule. 

 ^4.  The  passagevmy  for  the  ureter,  blood  vessels,  and  nei^es  to 

and  from  the  kidney  is  called  the  hiliaa, 
0    5.  The  capsule  of  the  kidney  is  called  Glisson's  capsvile. 
6.  The  outer  portion  of  the  kidney  is  called  the  cortex. 


0 7.  The  renal  pyramids  are  found  in  the  cortex. 

 ^8.  The  renal  columns  are  also  called  columns  of  Bertini. 

9.  The  tubules  are  found  in  both  the  cortex  and  medulla. 


lO/  The  unit  pattern  of  the  kidney  is  called  the  nephron. 
11.  T!he  renal  tubule  has  its  beginning  in  the  renal  capsule, 


12.  The  renal  capsule  is  also  called  the  capsule  of  Bovrman. 

13.  A  glomerulus  is  a  capillary  tuft. 

 ^14.  A  renal  corpuscle  is  composed  of  the  glomerulus  and  its 

enveloping  capsule. 
0  15.  There  are  only  a  few  of  the  corpuscles  found  in  the  cortex. 
_16,  Much  of  the  fluid  that  is  filtered  in  the  glomeruli  is  re- 
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absorbed  in  the  tubules,  especially  in  Henle*s  loop. 

0  17>  The  kidney  rec&ives  its  arterial  blood  supply  from  the 
hypogastric  artery, 

0  18 »  The  efferent  arteries  carry  blood  from  the  main  branch 

arteries  to  the  capillaries  of  a  glomerulus. 
 ^IS.  The  renal  vein  carries  blood  from  the  kidney  to  the  infer- 
ior vena  cava. 

 ^20.  The  function  of  the  kidneys  is  to  keep  the  body  fluids  at 

their  constancy  in  composition,  volume,  and  pH. 

 21.  Practically  all  of  the  nitrogenous  waste  is  excreted  thru 

the  kidneys. 

0  22.  The  normal  specific  gravity  of  urine  is  1.030  to  1.040. 


_0__23.  Urine  is  usually  alkaline  in  reaction. 
^24.  There  are  three  openings  into  the  bladder. 


0  25.  Urine  is  passed  thru  the  ureters  to  the  bladder  by  gravitation. 


26,  The  normal  amount  of  urine  passed  in  tvfenty-four  hours  is 
from  1200  to  1600  c.c. 
0  27.  The  ureters  open  into  the  bladder  on  the  anterior  surface. 


28.  In  the  male  the  urethra  functions  in  both  the  excretory  and 
reproductive  systems. 

 2S,  In  suppression  of  urine  the  glomeruli  are  not  filtering  as 

they  should. 

50.  In  retention  of  urine  the  patient  is  unable  to  void  although 
the  bladder  is  distended. 
0  51.  The  urinary  meatus  is  found  at  the  opening  of  the  ureter. 
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B»  Name  at  least  three  normal  constituents  of  urine  and  their 


source. 

I 


C,  Define  briefly  the  following  tenns: 

1.  Anuria 

2.  Polyuria 

3.  Nocturia 

4.  Oliguria 

5.  Micturition 

6.  Retention 

7.  Suppression 


8.  Hematuria 


r 
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12.  Urin^iry  Syst3M 


Posterior  view 
Kimber,  Gray  and  Stackpole: "Textbook 
of  Anatomy  and  Physiology"  Macmillan  Co. 

Figure  I 


Francis,  Knowlton  and 
Tuttle,  "Textbook  of  Anatomy  and  Phy- 
siology for  Nurses"  C.V,  Mosby  Co, 
•  Figure  II 


a 


Urethra 
"lienal  vein 
Inferior  Vena  Cava 


 e 

_f  Ureter 
g  Bladder 
c   Left  kidney 
b  Ken&l  ertery 
d  Aorta 


h  ''^ftnal  capsule 


c  I'apilla 


Certex 
Pelvis 
f  '  odu.lla 
d  Ureter 


a  Apex  of  pyrsTiid 
b   Ic©nal  eoluinn 


"fdentify  the  lettered  perts  by 
name  of  the  part. 


fino;  the  correct  letter  an  front  of  the 
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E,  The  endocrine  system  (tentatiTe  time  allotment  six  hours). 
Shis  imit  inclv.des  only  those  glands  whose  secretions  are 
poured  directly  into  the  blood  stream.  The  term  endocrine 
or  ductless  is  used  to  distinguish  theni  from  the  exocrine  or 
duct  glands  which  pour  their  secretions  through  a  duct  to 
the  surface  or  into  a  body  cavity.  Some  glands  have  both  ex- 
ocrine and  endocrine  secretions  and  are  therefore  classified 
as  heterocrine  glands.  In  general  the  glands  of  internal  sec- 
retion do  not  form  a  well  defined  anatomic  system,  in  which 
the  parts  are  in  continuity,  but  the  individual  glands  are 
found  in  various  sections  of  the  body.  It  is  only  from  the 
functional  standpoint  that  it  is  permissible  to  discuss  these 
glands  as  a  system. 

1.  Introductory  lecture  and  discussion  including 

a.  Discussion  of  the  location  of  the  endocrine  glands  with 
the  use  of  charts  and  models 

b.  A  brief  discussion  centering  around  the  topic  of  the 
role  of  the  endocrine  glands  in  health,  which  is  one 
of  the  newer  fields  of  knov/ledge  in  physiology 

2.  Suggestions  for  individual  or  small  group  and  investiga- 
tion 

a.  General  suggestions 

(1)  Revievf  the  blood  and  lymph  vascular  systems. 

(2)  Study  some  of  the  practical  uses  of  scientific  know- 
ledge of  endocrinology  from  available  references. 
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(3)  As  you  study  these  glands  make  a  chart  or  dia- 
gram showing  the  inter-relation  of  their  hormones. 
Specific  study 
(1)  Pituitary  gland 

(a)  Where  is  the  pituitary  gland  located?  Would 
it  be  considered  as  part  of  the  brain? 

(b)  Iffhat  is  the  size  and  gross  structure  of  the 
gland? 

(o)  Why  has  this  gland  been  termed  the  dominating 
gland  of  the  body? 

(d)  Is  there  ar^y  scientific  evidence  that  it  in 
turn  is  influenced  by  any  other  hormones?  If 
80  which? 

(e)  How  does  gigantism  vary  from  acromegaly  as 
they  are  both  caused  by  an  over  activity  of 
the  anterior  lobe? 

(f )  IVhat  relation  has  the  gonadtrophio  hormone 
with  the  development  of  secondary  sex  character 
istics? 

(g)  If  the  hypophysis  is  removed  in  an  adult  an- 
imal -what  symptoms  would  you  expect  to  appear 
and  why?  Coxild  these  be  controlled? 

(h)  Wlaat  is  the  relation  of  the  hormone  of  the  ppst 
erior  lobe  to  the  condition  known  as  diabetes 
insipidus? 
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(2)  Thyroid  gland 

(a)  VHhat  is  the  location  and  gross  structure  of 
this  gland? 

(b)  What  is  the  chemical  constituents  of  the  hor- 
mone of  the  thyroid  gland? 

(c)  Wa&t  is  the  source  of  the  blood  supply  of  the 
gland? 

(d)  WtiAt  is  the  normal  function  of  the  gland? 

(©)  Does  an  enlargement  of  the  thyroid  gland  nec- 
essarily imply  that  a  patient  has  Graves'  dis- 
ease? 

(f)  How  do  cretinism  and  myxedema  differ  from  each- 
other?  "iVhat  is  their  cause? 

(g)  What  is  meant  by  "goiter  belts"  and  what  is  be- 
ing done  to  prevent  complications  arising  among 
people  living  in  these  districts? 

(h)  ^<Vhat  relation  has  the  thyroid  gland  to  body  met- 
abolism? Is  the  metabolism  increased  or  slowered 
in  a  case  of  hyperthroidism? 

(3)  Parathyroid  glands 

(aj  What  is  the  location  and  size  of  these  glands? 
(b)  vifhat  is  the  homone  produced  by  these  glands? 
(o)  Yfliat  is  their  relation  to  calcium  metabolism? 
1)  Is  a  high  blood  calciiun  indicative  of  hyper 
or  hypo  activity  of  these  glands? 
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2)  Vfiiat  is  tetany  and  its  cause? 

3)  ITIhat  relation  has  the  parathyroid  glands 
to  the  condition  known  as  osteomalacia? 

(4)  Thymus  gland 

(a)  At  what  age  does  this  gland  reach  its  maxivim 
growth?  V'/hat  activity  does  this  seem  to  imply? 

(b)  Has  arty  hormone  been  definitely  isolated  from 
this  gland? 

(5)  Pineal  body 

(a)  Yfliat  is  the  location  and  structure  of  this  gland? 

(b)  Is  there  any  evidence  that  it  has  an  influence 
on  other  glands  of  the  endocrine  system? 

(6)  The  Pancreas 

(a)  Studying  the  microscopic  slide  of  pancreatic 
tissue  locate  the  Isles  of  Langerhans,  Have 
they  any  ducts? 

1)  Have  the  Isles  of  Langerhans  a  hormone? 
If  so  -what  is  its  function? 

2)  Is  the  secretion  of  the  Isles  influenced 
by  any  other  hormone? 

(b)  Could  the  pancreas  be  removed  without  untoward 
symptoms  ? 

(c)  From  where  is  the  preparation  known  as  Insulin 
obtained? 

(d)  V<hy  is  there  an  increase  in  the  output  of  urine 


c 


c 


105 

in  diabetes  mellitus?  ll&s  it  any  thing  to 
do  with  the  thresh-hold  point  of  the  kidneys? 
The  suprarenal  or  adrenal  bodies 

(a)  Has  the  location  of  these  glands  any  thing 
to  do  with  the  name  "suprarenal"? 

(b)  Miat  is  the  structure  of  these  glands? 

(c)  Infhat  is  the  source  of  adrenalin  and  its  func- 
tioh? 

(d)  VVhat  is  the  source  and  fxmction  of  the  cort- 
ical hormone? 

(e)  'i/Vhat  disease  is  produced  by  a  hypoactivity 

of  the  gland?  Does  it  involve  the  intire  gland? 

(f)  Is  it  possible  to  hav«  a  hyper  condition  of 
the  cortex? 

(g)  Can  the  entire  gland  or  ai^  part  of  it  be  re- 
moved without  causing  death? 

(H)  Does  either  hormone  have  any  apparent  influence 

on  other  endocrine  glands? 
The  gonads  (these  will  be  studied  in  more  detail  with 
the  reproductive  system) 
(a)  The  ovary 

1)  Vfliat  other  hormones  influence  the  hormone  pro- 
duction of  the  ovary?  How? 

2)  liYhat  are  the  two  horraones  of  the  ovary  and 
their  specific  function? 


106 

I 

3)  How  is  ovulation  and  menstruation  influenc- 
ed by  these  hormones? 

4)  How  is  corpus  luteum  related  to  pregnancy? 
(b)  The  testis 

1)  Hormone  production  is  influenced  by  what 
other  gland? 

2)  What  are  the  hormones  of  the  testis  and 
what  are  their  functions? 

3)  Have  these  hormones  any  affect  on  other 
bodily  functions? 

(9)  Is  there  any  evidence  that  there  are  other  hormones 
which  influence  bodily  function? 

3.  A  post-mortem  examination  will  be  attended  if  possible 
during  the  tiine  we  are  studying  the  endocrine  system. 

4.  There  v^ill  be  a  general  quiz  covering  the  work  in  the  en- 
docrine system. 

Quiz  in  Endocrine  System 

TRUE  OR  FALSE:  If  the  statement  is  in  any  way  false  place  a  (O) 
zero  in  front  of  the  statement,  if  true  leave  un- 
marked, 

 1,  Endocrine  glands  are  those  which  secrete  directly  into  the 

blood  or  lymph. 

 2.  If  a  gland  has  both  endocrine  and  exocrine  secretions  it  is 

called  a  heterocrine  gland, 
0    3.  The  pituitary  gland  is  an  example  of  a  heterocrine  gland. 
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 ^4.  Chemical  products  of  the  endocrine  glands  are  called  auto- 

coids* 

 ^5.  If  a  glandular  secretion  functions  to  stimulate  activity 

within  the  body  it  is  called  a  hormone, 
0    6»  Hormones  and  enzymes  are  identical. 

 7.  The  thyroid  gland  consists  of  two  lobes  connected  by  an  isthmus. 

 j3.  The  function  of  the  thryoid  gland  is  to  control  metabolic  rate 

and  normal  growth  and  development  in  the  young. 
0    9.  Over  activity  of  the  thryoid  gland  produces  a  disease  known 
as  loyxedema. 

0    ^10.  The  parathyroids  secrete  a  hormone  thyroxin. 

 11.  The  thymus  gradually  decreases  in  size  after  puberty. 

0    ^12.  Insulin  is  the  hormone  developed  in  the  isles  of  Langerhan 
in  the  liver. 

 ^13.  It  is  thought  that  the  secretion  of  the  pineal  body  inhibits 

the  production  of  anterior  pituitary  hormone. 
 14.  The  anterior  lobe  of  the  pituitary  gland  is  spoken  of  as  the 

"dominating  gland". 
 ^15.  The  anterior  lobe  of  the  pituitary  gland  has  numerous  hormones 

which  control  the  functions  of  other  endocrine  glands. 
0    ^16.  The  pituitary  gland  is  situated  at  the  base  of  the  brain  in 

the  sella  turcica  of  the  ethmoid  bone. 
 17.  The  hormone  from  the  posterior  lobe  of  the  pituitary  gland 

governs  the  function  of  smooth  muscles. 
 18.  Ifyperparathyroidism  causes  an  increase  in  blood  calcium. 
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19 •  The  hormone  pituitrin  has  been  broken  down  into  two  sub- 
stances, pitooin  and  pitressin. 

20.  Diabetes  mellitus  is  caused  by  an  increase  in  the  output  of 
insulin. 

21.  A  hypofunction  of  the  posterior  lobe  of  the  pituitary  gland 
may  eause  a  condition  known  as  diabetes  insipidus. 

22.  Theelin  is  secreted  by  the  follicles  of  the  ovary  and  con- 
trols the  changes  in  the  reproductive  organs  during  the 
phases  of  the  menstrv\al  cycle. 

23.  Corpus  luteum  functions  to  aid  in  the  retaining  of  the  fetus 
■iithin  in  the  uterus. 

24.  The  adrenal  gland  may  be  removed  without  causing  serious 
complications  to  the  patient. 

26.  The  parathyroid  glands  function  to  maintain  a  proper  cal- 
cium balance  in  the  body, 

26.  Iodine  added  to  the  food  may  prevent  common  goiter. 

27.  Theelin  is  also  called  estrone. 

28.  Progesterone  is  the  hormone  secreted  by  the  testes. 

29.  Gigantism  is  caused  by  an  over  production  of  the  posterior 
lobe  hormone  of  the  pituitary  gland. 

30.  Bone  formation  is  influenced  by  both  the  pituitary  and  para- 
thyroid glands. 

31.  Tetaiiy  is  a  type  of  muscle  spasm  caused  by  a  hyposecretion 
of  parathyroid  hormone. 

32.  Adrenalin  is  the  hormone  of  the  cortex  of  the  adrenal  gland. 
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0  33 «  The  thymus  gland  is  located  in  the  cranial  cavity. 

34.  The  placenta  is  believed  to  have  a  hormone  knorm  as  emmenin. 


35.  Ifypo-activity  of  the  pituitary  gland  may  retard  the  onset 
of  puberty. 

36.  The  follicle-stimulating  hormone  of  the  anterior  pituitary 
is  present  in  large  quantities  in  the  blood  and  urine  in 
early  pregnancy. 


B.  MATCHING t  Place  the 
statement 

Coliunn  1 

1.  The  pancreas 

2.  The  pituitary  gland 

3.  The  parotid  gland 

4.  Graves'  disease 

5.  Cretinism 

6.  Pituitrin 

7.  The  thymus  gland 

8.  Liyxedema 

9.  Corpus  luteum 

10.  Osteomalacia 

11.  Andosterone 

12.  Gigantism 


nximber  of  the  item  in  column  1  before  the 
which  it  best  completes  in  column  2. 

Column  2 

8    caused  by  hypofunction  of  the  thyroid. 
7    increases  in  size  until  puberty. 
1    is  an  example  of  a  heterocrine  gland. 
J5    is  an  example  of  an  exocrine  gland. 
6    influences  the  contraction  of  smooth 


muscles. 

_8       maybe  arrested  by  the  use  of  thyroxin. 

_4  ^is  called  exophthalmic  goiter. 

2    ^is  an  example  of  an  endocrine  gland. 

11  is  found  in  the  testis  and  the  blood. 


_9  ^is  formed  in  the  ruptured  ovarian 

follicle. 
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CHAPTER  V 

UNIT  IV.  PROCREATION  OF  HIE  HUMAN  RACE 
(Tentative  time  allotment,  six  to  eight  hours) 

General  Statement  of  the  Unit 
Under  suitable  conditions  all  forms  of  life  are  capable  of 
reproducing  themselves  from  one  generation  to  another.  In  some  of 
the  lov/er  forms  of  life  this  reproduction  is  a  simple  cellular  di- 
vision, but  in  the  higher  foms  of  life,  as  in  man,  a  new  individ- 
ual can  be  produced  only  by  the  union,  or  fertilization,  of  the 
ovum  of  the  female  by  the  spermatozoon  of  the  male.  In  fishes  this 
fertilization  may  take  place  after  the  ova  liave  left  the  body  of 
the  female,  in  birds  the  fertilized  ova  is  expelled  and  development 
occurs  outside  the  body  of  the  female,  but  in  animals  fertilization 
takes  place  within  the  body  of  the  female  and  they  bear  their  off- 
spring alive. 

The  Unit  Assignment 
A.  Introductory  lecture  and  discussion  including 

1.  The  beginning  of  human  life  or  the  fertilized  ovvim 

2.  The  mitotic  cell  divisions  which  make  it  a  multicell- 
ular organism 

3.  The  two  periods  in  the  life  cycle  of  man 
a*  Prenatal,  Which  includes 

(l)  Period  of  the  ..ovum  ... 
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(2)  The  embryonio  period 

(3)  The  fetal  period 

b.  Postnatal,  which  includes 

(1)  Neonatal 

(2)  Infancy 

(3)  Childhood 

(4)  Adolescence 

(5)  Maturity 

4.  Brief  consideration  of  puberty  and  adolescence 

a.  Differences  in  the  age  at  ^vhich  puberty  takes  place 
due  to  race,  oliioate,  hereditary,  and  sex 

b.  Signs  of  puberty  in  the  male  and  female 

B.  Suggestions  for  individual  or  small  group  study  and  inves- 
tigation 

1.  The  female  reproductive  system 

a*  Ifhere  are  the  various  organs  of  reproduction  located? 
b.  Using  the  microscopic  slide  of  a  section  of  the  human 

ovary  can  you  distinguish  follicles  in  different  stages 

of  development? 
0.  As  the  wary  is  not  attached  to  the  end  of  the  tube, 

how  is  the  ovum  drawn  into  the  tube? 
d»  How  large  is  the  passageway  in  the  tube? 

(1)  Would  scar  tissue  forming  in  a  tube  make  it  diffi- 
cult for  a  fertilized  ovum  to  pass  into  the  uterus? 

(2)  VJhat  is  ectopic  and  tubal  pregnancy  and  their  cause? 
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e.  Idavr  does  nature  prepare  the  uterus  for  the  expected 
fertilized  ovum? 

f.  Vi/hat  is  the  relation  between  ovulation  and  menstruation? 

g.  What  is  the  structure  of  the  uterus?  How  has  nature 
prepared  for  hypertrophy  which  must  take  place? 

(1)  What  is  the  normal  position  of  the  uterus  and  how 
it  it  held  in  that  position? 

(2)  Prom  what  arteries  does  the  uterus  receive  its 
supply? 

(3)  What  is  the  endometrium? 

h.  V/hat  is  the  structure  of  tihe  vagina? 

(1)  'What  is  its  relation  to  the  uterus? 

(2)  How  is  its  orifice  protected? 

(3)  Yfliat  would  result  from  an  imperforate  hymen? 

i.  Vfhat  is  the  location  and  function  of  the  Bartholin 
glands? 

3.  ^(Vhat  is  the  location  and  function  of  the  clitoris? 
k.  In  its  broadest  usage  what  is  the  perineum  and  how  is 

the  term  used  in  obstetrics? 
1.  '^fliere  are  the  labia  majora  and  labia  minora? 
The  male  reproductive  system 

ftt  Vihat  is  the  location  of  the  various  organs  of  reproduc- 
tion in  the  male? 

b#  Study  the  histology  of  the  various  organs  using  the 
available  microscopic  slides. 
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c.  What  is  the  diffarance  in  the  position  of  the  tastes 
before  and  after  birth? 

(1)  Does  the  position  of  the  testes  have  arything  to 
do  with  the  development  of  secondary  sex  char- 
acteristics? 

(2)  Is  there  any  evidence  that  the  gonadtrophic  hor- 
mone of  the  anterior  pituitary  lobe  functions  in 
causing  the  testicles  to  descend  into  the  scrotum? 

(3)  Can  undescended  testicles  be  caused  to  descend 
later  in  life?  How? 

d.  What  is  the  location  and  function  of  the  epididymis? 
a.  Locate  the  prostate  gland  on  charts  and  note  its 

relationship  to  the  urethra?  nli&t  is  its  function? 

f.  What  structures  compose  the  spermatic  cord  and  where 
is  it  located?  If  the  cord  is  severed  what  is  the 
result? 

g.  '"That  is  the  location  and  function  of  Cowper's  glands? 

h.  Why  is  the  penis  such  a  highly  vascular  organ? 

i«  V/hat  is  the  reason  for  so  many  spermatozoa  beihg  pre- 
sent in  each  ejaculation?  How  many  are  used  in  the 
fertilization  of  the  ovum? 

C.  There  will  be  a  review  of  embryoloijy  which  was  considered 
in  unit  I. 

D,  A  one-hour  final  examination  will  be  given  on  unit  V, 
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Unit  rVirFinal  Examination 

A*  TRUE  OR  FALSE 1  Read  the  statement  over  carefully  and  if  entirely 

or  partially  false  place  a  zero  (O)  in  front  of 
the  number  of  the  statement.  If  true  leave  un- 
marked. 

 1.  The  period  immediately  following  birth  is  called  the  neo- 
natal period. 

0    2.  The  bojt  and  the  girl  both  reach  puberty  at  the  same  age. 
0    3.  The  climate  has  little  effect  on  the  age  that  one  reaches 
puberty. 

_  4.  The  increase  in  the  size  of  the  larynx  is  a  sign  of  puberty 
in  the  male. 

 5.  The  oviim  caxi  not  be  fertilized  by  more  than  one  sperma- 
tozoon. 

6.  The  uterus  is  suspended  by  means  of  the  numerous  ligaments 
which  hold  it  in  an  anteverted  position. 

 7.  Tlie  broad  ligaments  are  folds  of  the  peritoneum, 

 8.  Between  the  layers  of  the  broad  ligaments  are  found  the 

uterine  tubes  and  ovaries. 
0    9.  The  ovary  is  connected  to  the  end  of  the  uterine  tube. 

 10.  The  ovum  is  transferred  to  the  uterus  by  means  of  muscular 

contractions  of  tlie  tubes. 
0  11.  There  are  thousands  of  ova  which  reach  maturity  and  are 
discharged  between  puberty  and  the  menopause. 

 12.  There  is  hemorrhage  into  the  ruptured  follicle  which  forms 

the  corpus  hemorrhagicum  which  later  becomes  the  corpus 
luteum. 
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13.  If  fertilization  of  the  ovum  does  not  occur  the  corpus 

luteum  is  slowly  absorbed. 
0  14.  The  clitoris  is  the  external  meatus  of  the  urethra. 
0  15.  Of  the  many  ova  matured  each  month  only  one  is  fertilized 

if  a  spermatozoon  is  present. 
0  16,  The  hymen  entirely  closes  the  opening  into  the  vaginal 

canal • 

17.  Ovulation  is  dependent  upon  the  production  of  the  gonado- 
tropic hormone  of  the  anterior  lobe  of  the  pituitary  gland 

18.  In  the  absence  of  the  hormone  theelin  secondary  sex  char- 
acteristics will  be  retarded. 

0  19.  T?iere  are  twenty-four  pair  of  chromosomes  in  the  mature 
ov\jm. 

20.  Epididymitis  may  cause  sterility. 

21.  The  testes  are  compound  tubular  glands  consisting  of  many 
tubules. 

22.  The  germinal  cells  of  the  male  are  found  in  the  lining  of 
the  semeniferous  tubules. 

0  23.  All  of  the  germinal  cells  within  the  testes  are  mature 
spermatozoa. 

24.  The  epididymis  is  a  convoluted  canal  which  is  situated  be- 
tween the  efferent  ducts  of  the  testes  and  the  ductus  def- 
erens. 

0  25.  The  prostate  gland  functions  in  the  maturing  of  the  sperma 
tozoa. 
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 26.  The  spermatic  cord  is  composed  of  the  ductus  deferens, 

blood  vessels  and  nerves  and  passes  through  the  inguinal 
ring  into  the  abdominal  cavity. 

 27.  An  ejaculation  of  semen  contains  only  a  few  mature  sperma- 
tozoa* 

0  28.  The  penis  is  an  organ  which  has  very  little  blood  supply. 

 ^29.  The  male  is  capable  of  producinig  spermatozoa  for  a  longer 

period  than  the  feriiale  is  capable  of  producing  mature  ova. 

 ^30.  The  prostate  gland  vindergoes  structural  changes  which  may 

result  in  urinary  difficulties  in  later  life. 

B.  COl'^iPLBTIOK:  Complete  the  follo?/ing  statements  by  placing  the 

word  or  phrase  vmich  best  completes  the  thought  in 
the  space  at  the  right  of  the  page.  Be  sure  that 
the  numbers  match. 

1.  The  life  cycle  of  man  may  be  divided  into  two    1.  prenatal  

periods  (l)  and  (2).  2.  postnatal 

2.  A  fertilized  ovum  is  called  a  (3).  3.  zygote 


3.  Fertilization  of  the  ovtim  usually  takes  4.  uterine  tube 


place  within  the  (4).  5.  ovaries 


4.  The  internal  reproductive  organs  of  the  female  6.  uterine  tubes 
consist  of  the  (5),  (6),  and  (7).  7.  uterus 


5.  There  are  three  main  parts  to  the  uterus,  8.  fundus 


the  (8),  (9),  and  (10).  9.  body 


10.  cervix 


6.  The  uterine  tubes  are  also  known  (ll).  11.  Ffellopian  tubes 

7.  The  ovum  is  sucked  into  the  tube  by  the  (12).  12.  fimbriae 
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8.  The  ovum  is  liberated  from  the  ovary  by  13.  Graafian  follicle 
the  rupturing  of  the  (13). 

9.  On  either  side  of  the  vagina  are  found 

glands  known  as  (14).  14.  Bartholin  glands 

10.  The  male  gonads  are  called  (15)  and  are  15.  testes  

located  in  the  (16).  16.  scrotum  

11*  The  hormone  (17)  is  secreted  by  the  inter-    17 «  testosterone 

stitial  tissue  of  the  testes. 

12.  The  urethra  in  the  male  functions  as  an  18.  reproductiye  

organ  of  the  (18)  and  (l9)  systems.  19.  excretory  

13.  The  epididymis  is  located  in  the  (20) •  20._3cro_tum  

C.  Diagram  the  female  reproductive  organs,  both  internal  and  exter- 
nal labeling  the  various  parts. 
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D*  Discuss  in  detail  the  relation  of  ovulation  and  menstruation. 


CHAPTER  VI 

imiT  V,  THE  INTEGRATI'/E  MSCHAUISM  OF  TfE  BODY 
(Tentative  time  allotment,  fifteen  to  twen'ty  hours) 

/  General  Statement  of  the  Unit 

The  first  unit  of  this  course  considered  the  body  in  its  en- 
tirety, viewing  the  general  plan  and  structure  of  the  body  and  in 
tho  following  units  we  have  studied  the  various  systems  and  their 
interrelation.  From  the  beginning  of  the  course  we  have  been  con- 
stantly reminded  that  the  body  is  not  composed  of  isolated  imits 
but  is  a  multicellular  organism,  the  cells  of  which  all  live  and 
work  together  harmoniously.  To  accomplish  this  integrated  activity 
there  must  Ve  a  means  of  communication  between  different  parts  of 
the  body  and  this  important  function  of  coordination  and  communica- 
tion is  performed  by  the  nervous  system.  In  addition  to  all  uncon- 
scious activity,  the  nervous  system  makes  possible  all  conscious 
experiences  such  as  interpreted  sensations  and  emotions,  conscious 
purposeful  motor  activity,  and  the  ability  to  learn. 

There  are  within  the  human  body  groups  of  structures  which  are 
especially  adapted  for  the  reception  of  stimuli  and  the  transforma- 
tion of  these  stimuli  into  sensations.  Because  of  their  function 
these  groups  of  structures  are  called  sensory  mechanisms  and  consist 
of  special  sense  organs  or  receptors,  the  afferent  or  sensory  path 
to  the  brain  and  the  special  sensory  centers  in  the  cerebral  cortex 
where  the  sensations  are  interpreted.  For  this  reason  the  special 
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sense  organs  will  be  considered  as  part  of  the  nervous  system. 

The  Unit  Assignment 
A.  Introductory  lecture  and  discussion  including 

1,  Derivation  of  neirvous  tissue  from  early  embryonic  cells 

2.  Structure  of  nervous  tissue 
a*  The  neuron 

(1)  Cell  body 

(2)  Cell  processes 
b.  Neuroglia 

3,  Classification  of  neurons 

a.  According  to  structure:  bipolar,  multipolar 

b.  According  to  function 

(1)  Afferent  or  sensory 

(2)  Efferent  or  motor 

(3)  Internuncial  or  associational 

4.  Structure  of  a  narve 

a*  Groupin(5  of  nerve  fibers  into  a  nerve  trunk 

b.  Function  of  endoneurium,  perineurium,  and  epineurium 

5,  Mixed  nerves — -contain  motor  and  sensory  fibers 

6,  Regeneration  of  nerve  fibers 

7.  The  synapse — a  place  of  contiguity  between  axons  and  dendrites- 
Explemation  of  convergence,  facilitation  and  inhibition 

8.  End- organs 

a.  Receptor  end-organs 
(l)  Somatic 
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(a)  Sxteroceptors  for  distance  and  contact 

(b)  Proprioceptors  for  muscle,  tendon,  and  joint 
sensibility,  static  and  equilibrivim  sensi- 
bility 

(2)  Visceral  —  Interoceptorss  taste,  smell,  hun- 
ger, thirst,  respiratory,  circulatory,  abdom- 
inal sensations,  visceral  pain,  etc. 
b.  Motor  end-organs 

(1)  In  skeletal  muscles  the  nerve  fibers  lose  their 
B^relin  sheath  and  pass  thru  the  sarcolemiaa  forift- 
ing  branches  called  myoneural  jvmctions, 

(2)  In  cardiac  and  smooth  muscles  the  nerve  fibers 
form  similar  branches  which  are  thought  to 
pierce  through  the  saroolemma  penetrating  the 
surface  of  the  cells, 

(3)  In  glands  the  motor  fobers  branch  between  the 
cells  ending  on  their  surface, 

S,  Special  terminology 

a.  Ganglions  A  collection  of  nerve  cells  outside  the 
central  nervous  system 

b.  Nucleus  I  A  collection  of  nerve  cells  within  the  cen- 
tral 

o.  Center:  A  group  of  nerve  cells  and  synapses  regulat- 
ing a  certain  function— it  may  be  either  a  nucleus 
or  a  ganglion 
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d.  Gray  matter:  non-medullated  nerve  process 

e.  "White  matter*  medulla  ted  nerve  process 

10.  ^ Divisions  of  the  nervous  system  (according  to  the  way 

that  it  will  be  taught  in  this  course  -there  are 

several  ways    of  classifying  the  autonomic  nervous 
system) 

a*  The  central  nervous  siz-stem 

(1)  Brain 

(2)  Spinal  cord 

b«  The  peripheral  nex*vous  system 

(1)  Craniospinal  nerves 

(2)  Autonomic  nerves 

11.  The  reflex  arc  and  act 

a.  Reflex  arc  structural  wait  of  the  nervous  system 

b»  Reflex  act  functional  unit  of  the  nervous  system 

c.  Illustrations  of  the  three  levels  of  reaction 

d.  Classification  of  reflexes 

(1)  Simple — -single  muscle  involved  as  in  winking 

(2)  Co-ordinated-~soveral  muscles  involved 

(3)  Convulsive— no  co-ordination  of  muscular  activ- 
ity 

12.  Fatigue  of  nerve  cells 

a.  Induced  by  mental  and  muscular  work 

b.  Onset  favored  by  poor  health,  mental  conflict,  etc. 
0.  One  important  result  is  resistance  to  passage  of 
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impulses  at  the  synapses 

d.  Tho  fiber  is  more  susceptible  than  the  cell 

e.  Normal  fatigue  is  taken  care  of  by  night *s  sleep 
f«  Nissl  bodies  thought  to  be  the  source  of  energy 

Suggestions  for  individual  or  sisiall  group  study  and  in- 
vestigation. 

1«  Study  of  the  brain  and  spinal  cord  in  lower  forms  of 
animal  life 

a.  Individual  dissection  of  frog 

b.  Group  dissection  of  embalmed  cat 

2.  Study  of  the  human  central  nervous  system 
a.  Spinal  cord 

(1)  Review  the  structure  of  the  vertebrae,  noting 
the  intervertebral  foramen  and  formation  of  the 
neural  arch. 

(2)  Using  charts,  models,  references  and  the  preserv- 
ed mounted  specimen  of  the  cord  study  its  structure 
and  function. 

(a)  Does  the  cord  extend  the  entire  length  of  the 
spinal  canal?  How  does  it  terminate? 

(b)  What  is  the  purpose  of  the  cervical  and  luia- 
bar  enlargements? 

(c)  Can  you  distinguish  between  the  gray  and  white 
matter  in  the  moxmted  specimen?  What  is  the 
the  difference  in    their  structure? 
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(d)  Can  you  distinguish  the  tiny  central  canal? 
"What  is  its  fxmction? 

(e)  'lihat  is  the  difference  bet-jveen  the  ventral 
fissure  and  the  dorsal  sulcus? 

(f)  VVhat  part  of  the  cord  receives  sensory  im- 
pulses? 'Where  are  the  cell  bodies  of  these 
sensory  neurons? 

(g)  \^ere  are  the  motor  neuron  cells  located? 

(h)  'Hhy  is  the  spinal  nerve  considered  to  be  a 
mixed  nerve?  How  many  spinal  nerves  are  there? 

(i)  From  diagrams  and  references  study  the  spinal 
tracts 

1)  In  cases  of  degeneration  of  the  posterior 
fasciculi  and  posterior  columns  such  as 
occurs  ii  a  syphilitic  infection  of  the 
cord  (tabes  dorsalis)  why  is  one  unable 
to  walk  without  watching  one's  feet  and 
finally  unable  to  walk  at  all? 

2)  Vttiy  is  infantile  paralysis  technically  call- 
ed anterior  polion^relitis?  Vlhy  does  muscle 
paralysis  result  from  this  infection? 

(j)  What  is  the  structure  and  function  of  the  men- 
inges? VVhere  is  the  spinal  fluid  found? 
Note:  There  are  microscopic  slides  available  for 
the  study  of  the  neuron  and  spinal  ganglia. 
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13.  Neurons 


Label  the  following  parts  which 
are  lettered  on  the  diagram 

a.  dendrites  

b,  axon  hillock  

e.     cell  body  


:  ;■  (Dotted  line 

indicates  great  length) 


d.  neurilemma 


e.    nucleus  of  neurileiram 


f  •    branch  of  axon 


g.    node  of  Raavier 


h.    terminal  branches 


i.    nucleus  of  cell  body 
j »    axon  with  nyelin  sheath 


A  Motor  Neuron  (Kiiriber,Grey,A;  Stackpole  :TextboQk  of  Anatony  and 
Physiology) 

Label  the  following  parts  which 
are  lettered  on  the  diagram. 


=7 


Diagram  of  a  Reflex  Arc 
(Jung,  Benjamin, &  Earle:  Anaton^  and  Physiology) 


a. 

sensory  neuron 

b. 

cell  body  of  sensory 

neuron 

c. 

cell  body  of  motor  neuron 

d. 

synapse 

e. 

axon  of  motor  neuron 

f. 

myoneural  junction 

g» 

sensory  end-oi'gan  in 

skin 
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14.  Diagrams  of  the  Reflex  Arc 


/ 


Sense 
Organ 


.  1 


iscle 


Muscle 


Label  the  following  parts 
which  are  lettered  on  the  diagram. 

a.  sensory  neuron 

b.  motor  neuron  

c.  synapse 

d«  internuncial  neuron 

Indicate  the  three  Levels  of 
of  reaction. 

1st  Level  color  blue. 

2nd  Level  color  red. 

3rd  Level  color  green. 


(From  Kimber,  Gray,&  Stackpolo:  Textbook 
of  Anatomy  and  Physiology) 


Diagram  of  First  Level  Reflex  Arc 

Label  the  follov/ing  parts 
Vilhich  are  lettered  on  the  diagram. 


dorsal  sulcus 


^  Receiptor-   b.    central  canal 
Skin 

c.   ventral  fissure 


Effector-MuscTe 
(From  Anthony;  Textbook  of  Anatomy  and  Physiology) 


anterior  root  fibers 
d.    motor  nerve  fibers  

6>  dendrite  of  sensory  neuron 

f *  spinal  ganglian 

g»  cell  bodY--sensory  neuron 

h«  axon — sensory  neuron  
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16.  Tracts  of  the  Spinal  Cord 
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In  this  soccer  player  are  illustrated  the  five  most  important  spinal  tracts. 
Tract  1  is  called  the  anterior  pyramidal  tract,  it  sends  a  volitional  im- 
pulse  from  the  brain  to  the  muscles,  producing  movement. 
Tract  2  is  the  lateral  pyramidal  tract  -which  crosses  at  the  level  of  the 
neok.  Ijfter  the  muscle  has  been  activated  by  tract  1  it  is  maintained  in 
tension  or  motion  by  the  impulses  from  this  tract. 

Tract  3  is  knoTwn  as  the  lateral  cerebellar  tract  and  it  runs  to  the  equil- 
ibrium  apparatus  of  the  cerebellum. 

Tract  4  is  generally  knovm  as  the  lateral  spinothalmic  tract  and  is  concerned 
sith  the  impusles  of  heat,  cold,  and  pain. 

Tract  5  lies  posteriorly  in  the  cord  and  is  knomi  as  the  fasciculus  gracilis 
or  tract  of  Goll  and  is  concerned  -with  the  transmission  of  conscious  muscle 
sense. 
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Brain 

(l)  Using  charts,  anatomical  figures,  modal  of  the 
brain,  sections  of  preserved  hximan  brain,  mic- 
roscopic slides  of  brain  tissue,  and  references 
study  the  structure  and  function  of  the  brain. 

(a)  Does  the  weight  of  the  brain  vary  in  the  sexes? 

(b)  Does  the  weight  of  the  brain  indicate  mental 
ability? 

(c)  Study  the  various  sections  of  the  brain 
%)  Medulla  Oblongata 

a)  Eow  does  the  structure  differ  from  that 


of  other  sections  of  the  brain? 


b)  "iVhich  fiber  tracts  cross  in  the  medulla? 


o)  l/lfhat  vital  centers  are  found  in  the  med- 


ulla? 


2) 


The  Pons 


a)  VVhat  is  its  location  and  structure? 


b)  Does  its  name  indicate  its  function? 


3) 


The  Midbraih 


a)  What  is  its  location  and  structure? 


b)  What  are  the  corpora  quadrigemina  and 


their  function? 


c)  Vfliat  are  the  cerebral  peduncles  and  their 


function? 


4) 


Cerebellum 
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a)  How  is  it  separated  from  the  cerebrum? 

b)  How  is  it  connected  with  other  portions 
of  the  brain? 

c)  yVhat  is  its  peculiar  structure? 

d)  If  the  cerebellum  is  injured  why  is 
there  a  partial  loss  of  equilibrium 
or  difficulty  in  walking? 

Cerebrum 

a)  How  are  the  two  hemispheres  separated? 

b)  "iVhat  is  the  structure  and  function  of 
the  corpus  callosum? 

c)  TVhat  are  the  five  lobes  of  the  cerebrum 
and  how  are  they  separated  from  each 
other? 

d)  What  types  of  fiber  tracts  are  found 

in  the  cerebrum  and  what  are  their  fun- 
ctions? 

e)  VShere  are  the  motor  areas  found  and  why 
is  the  paralysis  on  the  side  of  the 
body  opposite  to  the  side  of  the  brain 
that  is  injured? 

f)  Kote  the  various  special  sensory  areas? 

g)  What  is  the  function  of  the  cerebrum  in 
formation  of  conditioned  reflexes? 

h)  Are  the  meninges  present  as  in  the  cord? 
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(2)  Where  are  the  ventricles  located  and  what  is 
their  function? 

(a)  WTiat  is  the  source  of  the  cerebrospinal 
fluid? 

(b)  Vftiy  is  there  a  danger  of  mental  impairment 
in  cases  where  the  amount  of  fluid  in  the 
ventricles  is  increased? 

(3)  From  charts,  references,  and  the  model  of  the 
brain  study  the  cranial  nerves  giving  special  att 
attention  to  the  optic,  olfactory,  acustic,  and 
vagus, 

(a)  "Why  does  the  rate  of  the  heart  decrease  when 
the  vagus  nerve  is  stimulated? 

(b)  ■'^at  are  some  of  the  structures  innervated 
by  the  vagus  nerve? 

(c)  Yfiiat  are  the  tw®  branches  of  the  acustic 
nerve  and  how  do  they  vaiy  in  function? 

(d)  VVhat  is  meant  by  the  optic  chiasma? 

(4)  What  is  the  blood  supply  of  the  brain?  iiilhat  are 
the  venous  sinuses? 

From  charts  and  references  study  the  structure  and  fimct- 
ion  of  the  autonomic  nervous  system 

a*  TNhy  is  it  considered  as  part  of  the  peripheral  ner- 
vous system? 

b.  Vfliat  connections  does  it  have  with  the  central  nervous 

3  ,  .frrr.  ^ 
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Adapted  from 
Farris  :"Anatoiiy  and 
Physiology  Guide"  J.B. 
Lippincott  Co.,  Phila, 


17,.  Lateral  ^  view  of  the  Cerebum 


Identify  the  parts  that  &rG  lettered  by  placing  the  correct  letter 
in  front  of  the  name  of  the  part* 

Si  Fissure  of  Silvus 


_b  ^Central  sulcus 


£  Temporal  lobe 
e Hearing 


h .Auditory  speech 


0  Vision 


i  Parietal  lobe 


a  Frontal  lobe 


d.  Occipital  lobe 


Write  in  the  najnes  of  the  motor  areas  governing  skeletal  muscles  in 
their  correct  location  on  diagram. 


€ 


133 


From  Farris: 
"Anatomy  and  Physio-     ^^-^^-^-^  . 
logy  Laboratory  Guide" 
J.B.  Lippincott  Co.  Philadelphia 

18' .  The  Ira s of  the  braia 

Identify  the  parts  that  aro  lettered  by  piecing  the  correct  letter 
in  front  of  the  name  of  the  part. 


b  Olfactory  bulb 
f  Temporal  lobe 
0  Longitudinal  fissure 
a  Frontel  lobe 

Medulla  oblongata 
h  Pons 


Vagus  nerve 
1  Spinal  cord 
k  Cerebellum 
g  Ccculomotor  nerve 

Optic  nerve 
e  Optic  chiasma 
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20,  The  Head 
Median  Section 


Names  of  Parts 


17.  Trachea 

18.  Esophagus 

IS.  Frontel  Sinais 

20.  Superior  Sagittal  sinus  (venous) 

21  Straight  sinus  (venous) 

22  Dut"a  iv.ater 

23-   Olfactory  bulb 

24.  Frontal  lobe 
25. Oerebsllum 

25.  Medulls  Oblongata 
2S.  Mamillary  body 
30.  ?:.tuitax'y  .^land 
31-   Optic  Chiatsjna 

32.  Corpus  Callosum 

3  3.  Pineal  body 

34.  '.cuadrigeminal  bodies 


1.  Superior  turbinated  bone 

2.  iviiddle  turbinated  bone 

3.  Inferior  turbinated  bone 

4.  Sphenoidal  sinus 

5.  Tubal  protuberance 

6.  Hard  Palate 

7.  Soft  palate 

8.  Back  of  tongue 

9.  Tonsil 

10.  Genioglossal  muscle 

11.  Ifyoid  bone 

12.  Epiglottis 

13.  Thyroid  Cartilage 

14.  Vocal  fold 

5.  Ventiicular  fold 
3.  Thyroid  gland 
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system? 

0.  Vilhat  is  the  neurohtimoral  theory  of  the  action  of. 
nerve  fibers  at  their  effector  ends? 

(1)  "What  are  the  two  hormones  involved? 

(2)  How  do  these  hormones  function? 

d.         is  the  antagonistic  action  of  the  sympathetic 
and  parasympathetic  divisions  necessary? 

Discussion  of  sense  organs  as  specially  adapted  for  the 

reception  of  a  particular  type  of  stimuli. 

1.  The  individual  is  brought  into  relationship  with  his 
environment  by  means  of  receptors  located  in  the  con- 
nective tissue,  muscles,  tendons,  taste  buds,  olfactory 
epithelium,  retina  of  the  eye,  cochlea  and  labyrinth 
of  the  ear. 

2*  Generalized  classification  of  the  senses 

a*  Cutaneous  sense  including  touch,  heat,  cold  and 
pain. 

b.  Muscle  and  Joint  sense,  interstitial  and  epilemmal 
endings, 

c.  Hunger  is  periodic,  sensations  appear  and  disappear 
for  one  or  two  hours. 

d.  Thirst  sensations  are  projected  to  the  pharynx. 

e.  Smell  is  associated  with  taste. 

f.  Taste  is  due  to  the  receptors  in  taste  buds  in 
papilla  of  tongue- — four  tastes t  sweet,  sour,  bitter 
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and  salty. 

g.  Vision  receptors  are  in  the  retina. 

h.  Hearing  receptors  are  foxmd  in  the  organ  of  Corti 
within  the  cochlea. 

i.  Rotation  and  balance  receptors  are  within  the  semi- 
circular canals  of  the  inner  ear. 

Suggestions  for  further  study  of  the  sense  organs 

a.  Study  the  structure  of  the  skin  and  note  the  various 
type  of  end-organs. 

(1)  What  is  the  structure  of  the  pain  receptors? 

(2)  What  is  the  structure  and  function  of  the  end- 
organ  of  Krause  and  the  end-organ  of  Ruffini? 

(3)  What  is  the  structure  and  function  of  Meissner's 
and  Pacinian  corpuscles? 

b,  Vfhat  types  of  receptors  are  found  in  smooth  and 
striated  muscles? 

c»  What  is  hunger  and  thirst?  Is  death  from  starva- 
tion or  thirst  more  excruciating?  Why? 

d.  Experiment  with  various  foods  with  your  partner  blind- 
folded and  the  nasal  passage  blocked  so  as  to  necess- 
itate mouth  breathing.  Would  you  conclude  that  taste 
and  smell  are  c/losely  associated? 

e.  From  charts,  references  and  the  model  study  the  struc- 
ture and  function  of  the  eye. 

(1)  What  muscles  belong  to  the  extrinic  group? 


I. 
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(2)  "What  composes  the  laorimal  apparatus  and  how 
does  it  normally  function? 

(a)  "Why  do  the  eyes  water  when  there  is  nasal 
congestion? 

(b)  jVhy  is  conjunctivitis  a  complication  of 
upper  respiratory  infections? 

(3)  How  does  the  sclera  and  cornea  differ? 

(4)  IVhy  is  the  choroid  referred  to  as  the  vascular 
tunic  of  the  eye? 

(5)  KVhat  is  the  location,  structure,  and  function 
of  the  ciliary  body  and  processes? 

(6)  ViJhat  is  the  structure  and  function  of  the  iris? 

(7)  Of  what  type  of  ti  ssue  is  the  retina  composed? 

(a)  "ifiihat  is  the  location  and  function  of  the 
rods  and  cones? 

(b)  TrShat  is  the  blind  spot? 

(c)  Where  and  what  is  the  macula  lutea  and  the 
fovea  centralis? 

(8)  '/?hat  is  the  location  and  function  of  the  crystal- 
line lens?  How  is  it  held  in  place? 

(9)  i(?hat  is  the  location  and  function  of  the  aqueous 
and  vitreous  humor? 

(10)  Ylhat  is  meant  by  accomodation  of  the  eye? 

(11)  "What  is  the  structural  causes  for  n^opia,  hyper- 
opia and  astigmatism? 
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(12)  "What  is  meant  by  binocular  vision?  Is  it  nor- 
mal? 

(13)  llhat  is  the  function  of  the  optic  chiasma? 

f.  From  charts,  diagrams,  references  and  the  model  study 
the  structure  and  function  of  the  ear, 

(1)  Vi/hat  is  the  structure  of  the  external  ear?  How- 
is  the  external  auditory  canal  protected  from 
the  entrance  of  foreigh  material? 

(2)  Vfhat  is  the  location  and  function  of  the  typsuiio 
membrane?  Does  deafness  result  from  a  puncture 
of  this  membrane? 

(S)  What  structures  are  located  in  the  middle  ear 
and  what  are  their  functions?  Vilhy  does  an  infec- 
tion of  the  nose  or  throat  so  often  spread  to 
the  middle  ear? 

(4)  What  is  the  structure  and  function  of  the  inner 
ear? 

(a)  ViThat'  is  the  function  of  the  endolymph? 

(b)  V/hat  is  the  location  and  function  of  the 
organ  of  Corti? 

(c)  How  is  the  inner  ear  related  to  the  sense  of 
equilibrium? 

(5)  "What  is  the  difference  between  conduction  deaf- 
ness and  bone  deafness? 

Several  diagram -quizes  will  be  given  and  when  corrected 
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E>yL/.rIATIOi:  OF  THS  DlAGHii  0?  THE  HUMAN  EAR 


Idontiiy  the  purta  that  e.ra  lettered  in  tn<^  diagram  by  placing 
the  correct  latter  in  front  of  the  nems  of  the  ptxrt. 


_f_  External  ear  (/xiricult; ) 
k     Sustaohif.n  tube 


d  Incus 


_g       Ccruminous  glands 

S'smicirctilar  canal 
c      Auditory  nervg 
e      Cochlear  nerve 


_h       Tympanic  meiiibrano 

_i   Ikio-llous 

J   Stapes 

_b       Vestibular  nerve 

1  Cochlcia 


/ 
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they  may  be  used  in  your  notebook  as  illustrations.  In  add- 
ition to  these  several  mimeographed  illustrations  will  be 
given  to  you  for  your  notebook. 
E»  A  one-hour  final  examination  in  unit  V  will  be  given. 

Unit  V  Pinal  Examination 

A.  TRUE  OR  FALSE >  Read  the  statement  over  carefully  and  if  in 

any  way  false  place  a  zero  (O)  in  front  of 
the  nuiaber  of  the  statement.  If  true  leave 
unmarked. 

 ^1.  The  unit  of  the  nervous  system  is  the  neuron. 

2.  The  nerve  cell  is  composed  of  a  cell  body  and  several 
processes. 

 j3.  Within  the  nucleus  of  the  cell  body  are  found  numerous 

granular  masses  called  Nissl  bodies. 

 4.  ITissl  bodies  function  to  furnish  energy. 

 5.  A  nerve  trunk  is  composed  of  manj'-  nerve  fibers  grouped 

together. 

0  6.  A  nerve  cell  will  regenerate  in  a  week  if  injured. 
 7.  Kerve  processes  will  not  regenerate  if  damage  has  been 

done  to  the  neurilemma. 
0  8.  Epineurium  functions  to  bind  individual  nerve  fibers  into 

bundles. 

0  9.  The  term  nucleus  may  refer  to  a  collection  of  nerve  cells 

any  where  within  the  nervous  system. 
010.  Nerve  fibers  are  less  susceptible  to  fatigue  than  nerve 

cells. 
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 ^11,  Abdominal  sensations  such  as  visceral  pain  is  carried  to 

the  higher  centers  by  interoceptors. 
IZ,  Axons  carry  impulses  from  the  cell  body, 

 13.  The  resistance  at  the  synapse  may  be  lessened  by  fatigue. 

0  14.  The  reflex  arc  has  been  termed  the  functional  unit  of  the 

nervous  system. 

0  15.  At  the  synapse  in^ulses  are  transferred  from  the  dendrite 

of  one  fiber  to  the  axon  of  another. 

 ^16.  The  path  of  a  given  set  of  neurons  is  called  a  tract. 

 ^17.  The  fibers  of  the  various  tracts  are  found  in  the  white 

matter  of  the  cord. 
 ^18.  The  gray  matter  of  the  oord  is  composed  of  cell  bodies 

held  together  with  connective  tissue  called  neuroglia. 
 19.  Tne  cell  bodies  of  all  afferent  neurons  of  the  cord  are 

found  in  the  posterior  root  ganglion. 
0  20.  All  of  the  ascending  "bracts  are  motor. 

0  21.  Neural  syphilis  involves  the  cells  found  in  the  anterior 

root  of  the  gray  matter. 
 22.  The  gray  matter  differs  from    the  white  matter  in  that  it 

has  additional  insulating  material  called  the  n^elin  sheath. 
0  23.  The  gray  matter  is  found  surrounding  the  white  matter  in 

the  cord. 

0  24.  The  spinal  oord  extends  the  entire  length  of  the  spinal 
canal. 

0  25.  A    Ivimbar  puncture  is  usually  done  between  the  first  and 
second  vertebrae  of  the  Ivimbar  group. 
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0  26.  The  spinal  fluid  is  found  only  within  the  central  canal 
of  the  oord» 

27.  The  brain  is  contained  in  the  doraal  cavity. 


0  28.  The  lowest  part  of  the  brain  which  joins  the  spinal  cord  is 
called  the  pons. 

029.  A  reflex  act  of  the  third  level  would  carry  impulses  to  the 
cerebellum. 

 ^30.  The  corpus  callosum  is  composed  of  commissural  tracts,  which 

connect  the  two  hemispheres  of  the  cerebrum. 
31.  The  gray  matter  forms  the  cortex  of  the  brain. 


0  53.  The  dura  mater  is  the  covering  next  to  the  cord  and  brain, 
33.  There  are  five  lobes  in  each  half  of  the  cerebrum. 


0  34.  The  motor  areas  are  located  in  the  occipital  lobe. 
_0  35.  The  visual  receptive  center  is  found  in  the  frontal  lobe. 
^36.  Ijie  cerebellum  is  separated  from  the  cerebrum  by  an  infold- 
ing of  the  dura  mater  called  the  tentorixjm. 

 37.  The  thalmus  contains  the  heat  regulating  center. 

 ^38.  The  fifth  cranial  nerve  is  known  as  the  trigeminal. 


 39.  The  vagus  nerve  is  sometimes  referred  to  as  the  pneumo- 

gastrio. 

40.  Fiber. tracts  of  the  cerebrum    are  the  association,  the  com- 
missural and  the  projection  tracts. 
041.  The  end-orgars  of  touch,  pain,  and  temperature  are  located  in 
the  layers  of  skin  known  as  the  epidermis. 

42.  Cold  receptors  in  the  skin  are  called  end-organs  of  Krause. 
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 43.  Taste  receptors  are  found  in  the  buds  in  the  papilla  of  the 

tongue. 

 44.^  Taste  and  smell  are  closely  associated. 

 45.  Rotation  and  balance  receptors  are  within  the  semicircular 

canals  of  the  inner  ear. 
0  46.  Tears  are  secreted  by  the  lacrimal  gland  located  within  the 

eyeball. 

47.  The  dense  muscular  tissue  of  the  eyelids  is  known  as  the 
tarsal  plate. 

 48.  The  fascia  bulbi  is  a  serous  sac  which  protects  the  eye  ball 

from  the  bony  cavity  in    which  it  rests. 
 49.  Near  and  far-sightedness  may  be  caused  by  an  abnormality  in 

the  shape  of  the  eyeball. 
0  50.  Vision  can  not  be  restored  if  the  crystalline  lens  is  removed. 
0  51.  On  looking  at  a  near  object  in  a  bright  light  the  pupil  dilate 

in  order  to  direct  the  entering  rays  to  the  central  part  of 

the  retina. 
 62»  Normal  vision  is  binocular. 

0  53.  The  crossing  of  the  optic  nerves  forms  what  is  kno^vn  as  the 
optic  chiasma. 

 ^54.  The  iris  functions  to  regulate  the  amount  of  light  entering 

the  eye. 

55.  The  osse|.ou3  labyrinth  is  found  in  the  middle  ear. 

 ^56.  The  cerumihous    glands  are  found  in  the    external  canal  of 

the  ear. 
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0  57 »  The  tjimpanio  menibrane  separates  the  middle  and  the  inner 
ear. 

58 »  Vibrations  are  carried  to  the  inner  ear  by  means  of  the 
ossicles. 

0    59.  The    organ  of  Corti  is  the  sensory  end-organ  for  sight. 

0    60.  Hypormetropia  is  caused  by  a  defect  in  the  refractive 

apparatus  of  tlae  eye. 

B.  COI^IPLETIONt  Complete  the  following  statements  by  filling  in  the 

blanks  at  the  right  side  of  the  page.  Be  sure  that  the 
numbers  match. 

1.  The  folds  of  the  outer  part  of  the  brain  are  called  1.  gyri  

either  (l)  or  (2).  2 . c onvolut ions 

2.  Nerves  which  carry  impulses  to  the  brain  or  spinal  •  5. sensory  

cord  are  called  (3)  or  (4).  4,  afferent 

3.  The  (5)  functions  in  maintaining  equilibrium  and 
muscle  tone. 

4.  In  poliomyelitis  the  cells  of  the  (6)  of  the  (7) 
are  involved. 

5.  Inflammatinn  of  the  coverings  of  the  cord  is 
called  (8). 

6.  Reflex  action  occurs  only  in  the  (9)  or  (lO). 

7.  Cerebrospinal  fluid  is  found  in  the  (ll)  of  the 
brain  and  serves  to  (12). 

8.  An  injurj'-  to  a  motor  area  on  the  left  side  of 
the  (13)  would  result  in  paralysis  of  the  (14) 
side  of  the  body. 


5.  cerebellum 


6.  ventral  root 


7.  cord 


8.  meningitis 

9.  cord   

10 .  medulla 

1 1 .  yentric le  s 
nourish 

12.  protect 

13.  cerebrum 

14.  right  _ 
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9.  A  stimulatioii  of  the  vagus  nerve  would  (15)        15.  reduce 
the  number  of  cardiac  contractions  per  minute. 

10.  Pre-ganglionic  and  post-gangl ionic  fibers  are 
found  in  the  (16)  nervous  system. 

11.  Cholinergic  fibers  are  found  in  the  (17) 
division  of  tlie  (18)  nervous  system. 

12.  Most  of  the  extrinsic  muscles  of  the  eye 
are  controlled  by  the  (19)  nerve,  which  is 
one  of  the  (20)  nerves. 

13.  The  size  of  the  pupil  of  the  eye  is  controll- 
ed by  the  (21)  nervous  system, 

14.  Blood  pressure  is  (22)  and  the  activity  of 
the  heart  is  (23)  by  the  stimulation  of  the 
sjanpathetic  division  of  the  (24),  this  is 
due  to  the  liberation  of  (25)  from  the  (26) 
gland. 

15.  Tears  normally  leave  the  eyes  by  means  of 
the  (27)  duct. 

16.  The  menibrane  which  lines  tliie  eyelid  is  call- 
ed (28). 

17#  The  refractory  mechanism  of  the  eye  consists 
of  the  (29),  (30),  and  (31). 

18.  Ability  of  the  eye  to  adjust  or  focus  for 

objects  at  different  distances  is  known  as  (32)52.  aco omoda t i on 

19.  The  center  of  sight  on  the  retina  is  called(33)33._J^veaj3entrelis 


16.  autonomic 
■^"^ »  parasympathetic 

18.  autonopxic  

19.  occuli  motor 

20.  cranial  

2 1 .  autonomic  

22.  raised   ^ 

25.  increased  

autonoirdc 

24.  nervous  system 

25.  adrenalin  

26.  adrenal  

"as O" ^i^-QJ'A?^-?:, 

28.  conjunctiva  _ 

29.  crystalline  lens 

30.  aqueous  humor_ 

31.  vitreous  body 


CHAl'TER  VII 
FIML  EXAMINATION 

General  Statement  Concerning  the  Examination 

The  final  examination  in  anatomy  and  physiology  consists  of 
both  a  written  and  an  oral  examination  and  the  final  examination 
score  is  obtained  by  taking  two-thirds  the  score  made  on  the  written 
section  and  one-third  that  made  on  the  oral. 

The  tentative  time  allotment  for  the  written  exaniination  is 
tv/o  hours  although  usually  about  one-third  of  the  class  finish  in 
less  than  that  time.  It  is  entirely  objective  type  except  for  one 
essay  question  in  which  they  are  asked  to  correlate  several  of  the 
various  systems. 

Appointments  of  one-half  hour  duration  are  made  for  the  oral 
examination  and  these  usually  proceed  the  v/ritten  exaiaination.  For 
the  oral  examination  the  student  chooses  one  of  several  cards  which 
merely  name  a  topic  for  discussion.  Previous  to  the  appointment  the 
student    has  been  given  a  copy  of  the  score  sheet,  like  that  on  page 
161,  so  that  they  know  how  they  will  be  scored.  They  are  given  a  few 
minutes  for  individual  thinking  and  then  with  the  help  of  any  lab- 
oratory'- aid  which  they  desire  to  use  they  discuss  the  chosen  topics. 
If  the  oral  examination  is  not  satisfactory  they  have  an  opportunity 
for  a  retake  at  a  later  appointment. 

Seventy-five  is  the  passing  grade  of  the  school.  Students  who 
make  betvreen  sixty-eight  and  seventy-five  are  coiaditioned  and  a 
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second  examination  is  allowed.  Grades  belo^ir  sixty-eight  on  a  final 
examination  mean  a  failure  for  the  course. 

The  Examination 

A.  TRUE  OR  FALSE;  Read  the  statement  over  carefully  and  if  in  any 
way  false  place  a  zero  (O)  before  the  number  of 
the  statement.  If  true  leave  unmarked. 

 1.  The  diaphragm  separates  tHw  abdomir^l  and  thoracic  cavities < 


_0  2.  The  sagittal  plane  divides  the  body  into  anterior  and  post- 
erior sections. 

 ^3.  In  anatomy  the  tern  periphery  means  the  outside  or  surface 

of  an    organ  or  the  body. 
0 4.  The  term  which  is  synonomous  with  ventral  is  dorsal. 
0    5.  Anatony  is  the  science  of  function. 

6.  Four  main  classes  of  tissues  are  epithelial,  connective, 

muscular  and  nervous. 
7»  Body  cells  reproduce  by  mitosis. 


0    j3.  The  foramen  magnxim  is  in  the  os  innominata. 
0    ^9,  The  sternum  ossifies  early  in  life. 

 ^10.  Long  bones  ossify  from,  the  diaphysis  to  the  epiphysis  and 

from  the  epiphysis  to  the  die.physis» 
0  11.  The  adult  vertebral  colvunn  has  26  bones  which  consist  of 

5  cervical,  12  tlaoracic,  7  lumbar,  1  sacrum,  and  1  coccyx. 
 12.  The  masse ter,  temporal,  and  internal  pterygoid  muscles  all 

function  in  mastication. 
0  15.  Partially  striated  muscle  is  found  in  several  parts  of  the  body. 
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0    ^14.  The  superior  and  inferior  oblique  muscles  are  muscles  of 

the  abdomen. 
 15.  A  muscle  cell  is  called  a  nyocyte. 

 16,  Involuntary  or  smooth  muscular  tissue  may  be  called  visceral 

muscle. 

 17.  The  coordination  of  muscular  movements  are  regulated  by  the 

activity  of  the  cerebellum 

 ^18.  The  auditory  tube  leads  from  the  middle  ear  to  the  naso- 
pharynx. 

_0  ^19.  The  esophagus  is  a  musculomembranous  canal  extending  from 

the  larynx  to  the  stomach. 
_0  20.  The  island  of  Reil  furnishes  the  internal  secretion  of  the 

pancreas. 

0 21.  The  structure  of  the  alimentary  canal  consists  of  a  lining 
of  serous  membrane,  a  muscular  coat  and  a  mucous  meiiibrane 
on  the  exterior. 

 ^22.  The  aorta  leaves  the  left  ventricle. 

0    23.  The  hepatic  arterj'-  is  the  nutrient  vessel  of  the  spleen. 

 24.  Ductless  gland  are  those  which  pour  their  secretions  directly 

into  the  blood  or  lymph. 

 25.  The  ureters  are  excretory  ducts  of  the  kidneys. 

 ^26.  The  urinary  bladder  functions  as  a  reservoir  for  urine 

which  is  secreted  by  the  kidneys. 
0 27.  The  Bartholin  glands  are  situated  in  the  spleen. 
 28.  Suppressioh  of  urine  relates  to  the  kidneys  not  to  the  bladder. 
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 29.  The  part  of  the  uterus  between  the  fundus  and  the  cervix 

is  called  the  body. 
0  50.  Urea  is  a  vfaste  product  of  carbohydrate  metabolism  excreted 
by  the  kidneys. 

_0  ^31.  The  size  of  the  pupil  of  the  eye  is  controlled  by  the  vagus 

nerve. 

 32.  The  most  important  means  of  controlling  the  heat  loss  from 

the  body  is  by  controlling  that  lost  through  the  skin. 

 33.  The  glomeruli  are  situated  in  the  cortex  of    the  kidney. 

0    34.  The  os  innominatum  is  composed  of  the  ilixun,  ischium,  and 
sacrum. 

35,  Arteries  are  more  elastic  than  veins. 


0 36.  The  male  urethra  is  exclusively  urinary  in  function. 
37.  The  nonns.l  uterus  is  anteverted. 


0    38.  A  tissue  is  a  group  of  unlike  cells. 

0    59.  The  ileum  is  the  first  portion  of  the  small  intestines. 

_0 40.  The  myocardium  is  the  lining  of  the  heart. 

B.  COLlPLETIOKt  Complete  the  following  statements  by  writing  the 
word  or  phrase  which  best  completes  the  sentence 
in  the  space  at  the  right  side  of  the  paper.  Be  sure 
that  the  numbers  match. 

1.  Physiology  is  the  science  of  (1)  1.  function  

2.  The  less  movable  extremity  of  a  skeletal  muscle 

is  called  the  (2).  2.  origin  

3.  The  (5)  is  the  unit  of  structure  of  the  body.        3.  cell  


4.  Morphology  is  the  science  of  (4).  4.  structure 
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5*  Malformations  of  bones  occur  in  the  deficiency    5.  rickets 
disease  called  (5)  and  can  be  prevented  by  6.  D 


sufficient  quantities  of  vitamin  (6)  and  the       7.  ceJcium  

mineral  (7). 

6.  The  joints  between  the  skull  bones  are  called 

(8)  and  belong  to  the  classification  of  Joints    8»  sutures  

known  as  (S).  9>  synarthrosis 

7.  The  spinal  cord  extends  from  the  foramen  magnum 

first  or 

to  the  (lO)  lumbar  vertebra.  10.  second 


8.  The  bronchi  are  branches  of  the  (ll).  11.  trachea 


9.  There  are  three  openings  in  the  diaphragm  for    12.  esophagus 

inferior 

the  passing  of  the  (12),  (13),  and  (14).    •        15.  vena  cava 

descending 
14.  aorta 


10.  The  period  of  contraction  of  the  heart  is 

known  as  the  (15).  15.  svstole 

11.  The  calciiua  level  of  the  blood  regulated  by       16.  parathyroid 
(16)  gland  will  be  (17)  in  a  condition  known      17.  decreased 
as  tetany. 

12.  Urine  is  normally  (18)  in  reaction.  18.  acid  

13.  The  internal  reproductive  organs  of  the  female  IS.  ovaries   

are  the  (19),  (20),  and  (21).  20.  uterine  tubes 

21.  uterus  

14.  The  lymph  vessels  of  the  small  intestines 

which  function  in  digestion  are  called  (22).      22.  lac teals 
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25.  arachnoid 


26«  pia  mater 

28 »  parathyroid 

»  olfactory  _ 

30.  sensory^ 


53.  sphenoid 
34.  sella  turcica 


15.  T?ie  artery  which  suppHeB  the  liver  is  called      25.  hepatic   

the  (23).  24.  dura  mater 

16.  The  three  coverings  of  the  brain  and  spinal 
cord  are  the  (24),  (25),  and  (26). 

17.  The  development  of  bone  structure  is  influ- 
enced by  the  (27)  and  (28)  glands. 

18.  The  first  cranial  nerve  is  the  (29)  and  is 
(30)  in  action. 

19.  Two  phases  of  respiration  are  (31)  and  (32).      51.  external 

32.  internal 

20.  The  pituitary  gland  is  located  in  the  sec- 
tion of  the  (33)  bone  called  the  (34).   

21.  The  secretions  of  ductless  glands  which  funo*- -  35.  hormones 
tion  to  speed  up  body  activities  are  called(35). 

22.  The  colloid  substance  of  the  thyroid  gland  con- 
tains large  amoimts  of  (36).  36.  Iodine 

23.  Equilibrium  is  controlled  by  the  section  of 
the  brain  known  as  the  (37). 

24.  Nerves  which  carry  impulses  to  the  central 
nervous  system  are  called  (38)  or  (39 ). 

25.  The  short  branches  of  a  neuron  which  carry 
impulses  to  the  cell  body  are  called  (40). 

26.  (41)  binds  individvial  nerve  fibers  together 
to  form  bundles  called  (42)  which  are  held 
by  connective  tissue  called  (43). 


37 .  ce  r ebe 1 lum  ^ 

38.  sensory 

39.  afferent 

40.  dendrites 

41.  endoneuriixni 


42 .  __f a  30  icu  1  i  

43 .  perineurixim 
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C,  MULTIPLE  CHOICE <  There  are  four  possible 

Check  the  one  that  best 

1.  The  term  used  for  a  fertilized  ovum  is 


2.  The  opening  between  the  right  and 
left  atrium  is  called  the 

3.  Urine  is  carried  through  the  ureters 
by  means  of 

4.  The  follicle  stimulating  hormone  of 
the  ovary  is  called  the 

5.  The  term  used  for  the  expulsion  of 
the  ovum  from  the  ovum  is 

6.  The  pancreas  is  rightly  classified 
as 

7.  Consciousness  is  controlled  by  the 


8.  The  visual  center  is  in  the 


completions  offered, 
completes  the  sentence, 


chromosome 
ovary 
zygote 
blastooyte 


ductus  arteriosis   

bicuspid   

semilunar   

foramen  ovale   3 

osmosis   

valves   

gravi-ty   

peristalsis   j 

gonadotropic   

corpus  luteum  .   

progesterone   

theelin   3 

ovulation   a 

menstruation   

maturation   

fertilization   

an  endocrine  gland   

a  duct  gland   

a  heterocrine  gland  x. 
a  ductless  gland 


S.  Anuria  is  the  term  used  for  a  condition 
in  which  there  is  of  urine. 


cerebellum 
cerebn^m 

medulla  oblongata 
mid  brain 

temporal  lobe 
frontal  lobe 
occipital  lobe 
parietal  lobe 


increased  output   

pain  in  voiding 
difficulty  in  passing 
suppression  x 


10.  The  rods  and  cones  are  foimd  in  the 

11.  The  exchange  of  gases  in  the  lungs 
takes  place  by 

12.  Glucose  is  stored  in  the  liver  as 

13.  The  appendix  is  attached  to  the 

14.  Sugar  is  normally  present  in  the 

15.  The  "circle  of  Willis"  is  an  arter- 
ial anastomosis  of  the 

16.  A  medullated  nerve  fiber  is  character 
ized  by  having 

17.  The  valve  between  the  left  atrium 
and  ventricle  is  called  the 

18.  The  heart  beat  begins  in  the 


19.  Reactions  of  the  first  level  involve 
the 


retina 
sclera 
cornea 
iris 

f  ilteration 
diffusion 
osmosis 
absorption 

amino  acids 
glycogen 
glucose 
polysaccharide 

oeoma. 
ileum 
duodenum 
descending  colon 

sucrose 
levulose 

maltose 
glucose 

liver 
heart 
brain 
intestines 

no  neurilemma 
a  myelin  sheath 
no  myelin  sheath 
many  dendrites 

tricuspid 
aortic 
mitral 
pulmonary 

A-y  node 
S-A  node 
bxmdle  of  His 
left  atrium 

cerebellvim 
cord 

cerebrum 
medulla 
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20.  Heart  block  is  a  condition  in  which 
the  is  dainaged. 

21.  Nerve  fibers  originating  in  the  ven- 
tral roots  of  the  gray  matter  of  the 
cord  are 

22.  Hemogloblin  is  an  example  of 


23.  The  head  rotates  because  of  the 


24.  A  fracture  of  the  lower  third  of 
the  radius  is  called  a   fracture. 

25.  llorrnal  vision  is 


26.  A  lateral  curvature  of  the  verte- 
bral colucna  is  called 

27.  Bones  of  the  fingers  and  toes  are 


28.  A  fracture  that  is  accompanied  by 
laceration  of  skin  and  tissue  is 
called  a    fracture. 

29.  A  germinal  bone  cell  is  called 


S-A  node 
coronary  artery 
valve 

A-V  node  axid  bundle 

mixed 
sensory 
motor 
afferent 


a  protein   

a  blood  cell 

a  conjugated  protein x 

an  organic  substance 


spinal  cord 
atlas  bone 
ligamentum  nuchae 
axis  bone 

compound 
greonstick 
Colles' 
Pott's 

nyopic 

hypemetropic 

biocular 

astigmatic 

hunchback 
kyphosis 
lordosis 
scoliosis 

tarsal  bones 
carpal  bones 
long  bones 
phalanges 

simple 
comminuted 
compound 
compacted 


a  m/-ocyte 
an  osteocyte 
a  neuron 
an  osteoblast 


f 
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D.  MATCHING  {  Place  the  n\amber  of 
""""""^^    first  colmin  before 
in  coliornn  2. 

Column  1 

1.  Dislocation 

2.  Kyphosis 

3.  Lacunae 

4.  Lordosis 

5.  Laniella 

6.  Metacarpals 

7.  Molding 

8.  Osteoclast 

9.  Sinuses 

10.  Spina  bifida 

11.  Spine 

12.  Tuberosity 

13.  Orthopnea 

14.  Diarthrosis 

15.  Apnea 

16.  Amphiarthrosis 

17.  Tidal  air 

18.  Dyspnea 

19.  Complemental  air 


the  word  or  phrase  found  in  the 
the  phrase  which  it  best  completes 


Column  2 

10    caused  by  failure  of  the 
laminae  to  unite 


4    an  increase  in  the  lumbar  curve 


9    air  spaces  in  bone 

7    overlapping  of  the  bones  of 


skxill  at  birth 
3    cavities  in  which  bone  cells 


lie 


12  a  large  rounded  projection 


11  a  sharp  projection  of  bone 

13  inability  to  breath  in  a  re- 
"  '  cumbent  position 

15  cessation  of  breathing 

14  a  freely  movable  joint 
6  bones  of  the  hand 


16  type  of  joint    found  in  the 
'  sacro-iliac  region 

17  air  that  is  taken  in  with  each 
inspiration  and  exhaled  with 
each  expiration 


r 
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E*  Discuss  the  correlation  between  the  following  systems.  Be  spec- 
ific and  detailed  in  discussion  of  the  anatomical  and  physio- 
logical relationships, 

1.  Muscular  3,  Respiratory 

2.  Circulatory  4,  Digestive 
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Score  Sheet  for  the  Oral  Examination 
in  Anatonr/-  and  Physiology 


Name  of  Student 


Date 


You  will  be  scored  on  the  question  which  you  have  drawn  accord- 
ing to  the  following  table. 


Subject  discussed: 


Student ' s 
Score 


Anatony  t 

!•  General  location  of  organ  or  part  of 
the  body  to  be  discussed 

2»  Structure  of  the  organ  or  part  of  the 
body  to  be  discussed 

a.  Macroscopic 

b.  Microscopic 

3.  Anatomical  relationship  to  other  organ^ 
or  parts  of  the  body 

Total 

Physiology;  Discuss  the  function  of  the 
organ  or  part  of  tlie  body  which  you  have 
chosen  in  relation  to 

1.  Its  dependent  function 

2«  Its  independent  function 

Total 

Correlation  Trith  nursin^<:  in  general  t 
Give  specific  illustrations  of  hcru  this 
knowledge  will  be  helpful  to  you  as  a 

nurse  Sx,  In  relation  to  treatments 

taught  in  Practical  Arts,  as  a  basis  for 
later  courses,  to  aid  you  in  your  ovm  per 
sonal  hygiene,  etc. 

Total 
Grand  Total 


100 
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CHAPTER  VIII 
COKGLUSION 


In  the  preparation  and  presentation  of  the  units  for  this 
course  it  has  been  the  desire  and  intention  of  the  instructor  to 
present  essential  material  in  a  way  that  would  not  only  lend  in- 
terest to  the  immediate  study  but  would  stinrulare  an  interest  that 
would  lead  the  student  far  beyond  the  limits  of  the  unit  assign- 
ments as  suggested  in  these  tj'-pewritten  pages. 

There  has  not  been  as  much  free  time  as  would  have  been  de- 
sired by  the  instructor  for  individual  study  and  research  within 
the  stated  number  of  hours  for  the  course  but  some  of  this  has  had 
to  be  done  outside  of  scheduled  class  hours  and  more  of  the  assign- 
ed class  periods  have  been  given  over  to  group  investigation  and 
discussion. 

This  course  is  but  one  of  several  taken  simultaneously  in  the 
first  four  months  and  the  pressure  under  which  the  students  have  to 
work  is  not  conducive  to  research,  yet  it  has  been  most  gratifying 
to  the  instructor  to  see  the  interest  which  the  students  have  man- 
ifested and  their  desire  to  know  more  concerning  the  structure  and 
function  of  the  human  body.  Likewise  they  have  seemed  to  catch  a 
little  of  the  relationship  which  this  basic  science  has  to  other  - 
courses  which  are  to  follow  and  already  many  of  the  class  are  col- 
lecting illustrative  material  from  various  sources  which  relates  not 
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only  to  this  course  but  will  be  of  value  later. 

The  reader  will  note  that  there  are  no  diagrams  of  the  muscu- 
lar system,  this  is  due  to  the  fact  that  each  student  is  given  a 
large  card-board  skeleton,  similar  to  those  used  for  Hallow'een,  to 
which  they  must  attach  all  of  the  in^ortant  skeletal  muscles.  As  a 
passing  comment  the  writer  might  say  that  the  students  get  consider- 
able fun  out  of  making  these  and  at  the  same  time  gain  much  know- 
ledge of  the  correct  location  and  function  of  various  skeletal  mus- 
cles. 

There  are  likewise  no  diagrams  with  the  respiratory  and  endo- 
crine systems  as  the  students  are  required  to  do  these  as  part  of 
the  unit  assignment.  The  majority  of  the  students  have  made  many  in- 
dividual drawings  and  diagrams  which  supplement  those  which  have  been 
given  to  them  and  in  mary  instances  these  illustrations  will  be  of 
value  in  later  courses. 

In  comparing  the  results  obtained  when  the  subject  matter  was 
handled  on  the  unit  basis  with  the  older  method  of  textbook  assign- 
ments it  ss  the  feeling  of  this  instructor  that  there  has  been  far 
less  failxires  and  more  genuine  interest. 

Table  1  shows  the  results  of  the  achievement  tests  given  on  the 
five  units  as  well  as  the  results  of  the  diagnostic  test  and  the 
final  examination.  The  scoring  for  unit  III  is  an  average  of  all  the 
quizes  given  on  the  sub-divisions  of  the  unit.  The  final  course  av- 
erage was  obtained  by  taking  two-tliirds  of  the  score  made  on  unit 
quizes  and  final  examinations  and  one-third  of  the  score  made  on  the 
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final  examination. 

"While  most  of  the  diagraias  included  in  this  work  have  been  u.sed 
as  quizes  but  they  are  so  built  that  they  could  be  used  as  laboratory 
work  or  as  a  means  of  the  individual  testing  herself  to  see  whether 
or  not  she  is  ready  to  go  on  to  a  new  piece  of  work. 

It  is  the  belief  of  the  writer  that  it  is  best  to  have  a  text- 
book which  is  owned  by  each  individual  student  and  preference  is 
given  to  "Textbook  of  Anatom/  and  Physiology"  by  Diana  Clifford  Kimber, 
Carolyn  E.  Gray,  and  Caroline  E.  Stackpole,  but  at  the  same  time  there 
should  be  mary  available  reference  books  which  will  supplement  the 
text.  The  writer  has  not  referred  the  students  to  particular  chapt- 
ers or  pages  as  reference  reading  but  has  seen  that  the  best  refer- 
ence books  for  the  necessary  material  were  available  and  has  encour- 
aged individual  research. 

A  bibliography  will  be  submitted  of  the  available  reference 
books  which  the  students  have  used  in  completing  their  unit  assign- 
ments. Likewise  there  will  be  listed  the  anatomical  charts,  models, 
and  microscopic  slides  which  have  been  available  for  student  use. 

In  the  preparation  of  these  units  the  writer  has  used  many  of 
these  same  reference  books  both  for  subject  matter  and  for  illus- 
trations and  as  none  have  been  used  that  are  not  included  in  the 
bibliography  for  students  there  will  not  be  a  second  bibliography 
included  in  this  thesis. 
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25,  Table  1,  Suimnary  of  the  Results  of  Achievement  Tests  given  as  Pre- 
test, on  the  Five  Units  Reported  in  this  Thesis,  and  as 
a  Course  Examination. 


Achievement 
Test 

Range  of 
Scores 

Mean  j 
Score 

Standard 
Deviation 

Pretest 

20-60 

34.81 

9.78 

Unit  I 

55-SO 

81.54 

•  99 

Unit  II 

60-S4 

80.85 

1.02 

Unit  III 

78-98 

83.36 

5,48 

Unit  IV 

65-100 

82.5 

9.45 

Unit  V 

60-93 

78.14 

10.23 

Final 

Examination 

65-94 

84.15 

5.22 
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LABOHATCKY  FACILITIES  FOR  Ilv^DIVIDUAL  OR  GROUP  ACTIVITIES 

Charts 

Frohse  Anatony  Charts  in  Holder  (size  42  by  64  inches) 

1.  Skeletal 

2.  Muscular 

3»  Nerves  and  Circulation 
4»  Circi-ilation,  Heart,  Skin 
5.  Endocrine  Glands 
6»  li'ftle  and  Female  Organs 

7.  Viscera 

8.  Head  and  Keck 

9.  Ear  and  Efye 

Schick  Anatomy  Charts  — Individual  (  various  sizes) 

1.  The  Ear 

2.  Normal  Eye 

3.  Abnormal  Eye 

4.  Throat,  Pharynx,  and  larynx. 

5.  Kidney 

6.  Skin 

Michel  Anatoiry  Charts  in  Holder  (size  32  by  44  inches) 

1.  Skeleton 

2.  kuscular 

3.  Arterial,  Venous,  and  Nervous 

4.  Heart 

5.  Intra-Uterine  Life 
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LABORATORY  FACILITIES  FOR  IWDIVIUUAL  OR  GROUP  ACTIVITIES 
Jiiichel  Anatomy  Charts  (con't) 

6.  Spine  and  Spinal  Nerves 

7,  Teeth 

Note:  While  these  charts  are  in  some  instances  identical  in  name 
their  material  varies  greatly  and  each  supplements  trie  othe 

Kodels 

1.  Model  of  the  Eye 

2.  Model  of  the  Ear 

3.  ¥iodel  of  the  Larynx 

4.  Model  of  Section  of  Spinal  Cord 

5.  Model  of  Brain 

6.  Dissectible  Torso  Lodel  of  Eiiman  Body 
Skeleton 

1.  Articulated  Skeleton 

2.  Dissectible  Skull 

3.  Dissectible  Pelvis 

4.  Disarticulated  Bones 
Pre se I've d  Specimens 

1.  Human  Brain 

2.  H-uman  Spinal  Cord  (cross  section) 

3.  Human  Kidney 

4.  Human  Uterus,  Tubes,  Ovaries 

5.  Hums.n  Embryos  (froia  six  weeks  to  six  months) 

6.  Pig  Embryos 

7.  Embalmed,  Boubie  Injected  Cats 
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LABORATORY  FACILITIES  FOR  IHDIVIDIJAL  OR  GROIjP  ACTIVITIES 
llicroscopic  Slides 

1.  Tissues 

Epithelium;  Colvinimr,  Ciliated,  Squamous,  and  Cuboidal 

Muscle;  Striated,  Cardiac,  and  Smooth 

Cartilage 

Kervous 

2.  Embryo  logy- 
Mitosis 
Human  Sperm 
Human  Ova  in  Ovar^'- 

3.  Bone 
Haversian  System 
Bone  i/Iarrov/ 

4.  Circulatory  System 
Cardiac  Tissue 

Hormal  and  Abnormal  Blood  Slides 

5.  Respiratory  System 
Injected  Lung  of  Rabbit 

6«  Digestive  System 

Alimentary  Canals  Stomach,  Small  Intestines,  Large  Intestines 

Pancreas 

Spleen 

Liver 

Tongue 
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LABORATOKY  FACILITIES  FOR  Il^DIVIDTJAL  OR  GROUP  ACTIVITIES 
Microscopic  Slides  (con't) 

7,  Endocrine  System 

Pancreas  Stained  for  Isles  of  Langerhan 

Thyroid  Sis sue 

Gonads 

8.  Reproductive  System 
Injected  Uterus  of  Rabbit 
Testis  of  Guinea  Pig 
Ovary 

9»  Kervous  System 
Neuron 

Motor  Kerve  Ending 
Ganglion 

Cross  Section  of  Spinal  Cord  showing  Ilissl  Bodies 
Brain  Tissue 
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